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With Decibel Products’ Filters, 
You'll Follow A Pattern That's Clearly Superior. 


Follow the smart pattern you started by choosing Decibel Products’ high-quality base station antennas 
and coaxial cables. Choose our 30-1800 MHz filter products too. They'll clear the way to superior 
management and distribution of your radio frequency waves. 

Our extensive selection of filter products provide antenna systems that carry your voice and data 
information powerfully, clearly and completely. And they perform pfecisely in virtually any wireless 
application. Here's why: 

* Superior electrical performance — gives you ideal selectivity, freedom from drift and optimized 

insertion loss versus isolation. 

* Extensive testing — ensures the absence of intermodulation generators. 

® Quality manufacturing — allows our materials, processes and 

workmanship to meet or exceed international standards. 

¢ Unmatched technical support — provides expert guidance for 

your most complex filtering applications. 
Call our Systems Engineering Department today at 1-800-676-5342. 
And give yourself the clear advantage you deserve. 


P.O. Box 569610 

Dallas, Texas 75356-9610 
Order Hotline 1-800-676-5342 
Order FAX 1-800-229-4706 
214-631-0310 
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Your Wireless Connection.” 
Circle (1} on Fast Fact Card 


The 10-site radio controller 


Gooseneck 
microphone 


Clock/audio-level/ 
cross-mute display 


optional 


‘optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call on a particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


m SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m UNSELECTED switches for 
monitoring any combination of 
unselected lines 


m@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


™@ RX ALL switch for monitoring 
all unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX/ 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


m TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


@ = Instant-PTT switches for each 
line 


m = Line-activity LEDs (function 
on all lines, selected or not) 


B Heavy-duty 120/240-V.- power 
supply (also runs on 12 Vac) 
Options 


@ DCA-3 external three-line 
adapter for DC-format lines 


@ Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
m Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Cal] 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


WIVEGA IIT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El! Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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10 Frequency hopping 
supports wireless 
headset system 
Michael Donovan 
Designed for high-noise air- 
port environments, frequency- 
hopping wireless headsets of- 
fer duplex and simplex choices, 
telephone interconnect and 
compatibility with wired inter- 
com systems. 


18 Servicing pagers: 
150MHz receivers 
David Ludvigsen 
Part 9—Here are some details 
about the inner workings of 
VHF Bravo receiver circuitry. 
Tips are included for chang- 
ing pager frequencies for 
alignment purposes and other 
applications. 


How to use duplexers: 


Installing and tuning 
Brian J. Henderson, P. Eng. 
Part 3—How duplexers are 
constructed and how they are 
installed have much to do with 
their tuning and frequency sta- 
bility. Here are tips for order- 
ing duplexers and for initial 
tuning or retuning. 


Digital signal 
processing in mobile 
radio communications 
Daniel 1. Schwed 

The most significant advan- 
tages derived from a DSP radio 
design result from placing the 
radio intelligence in software, 
which is easy to modify. 


On the cover: An aircraft maintenance tech- 
nician with a wireless communications headset 
inspects a jet engine inlet. See Michael 
Donovan's article on page 10. Photo courtesy 
of Telephonics Conununications Systems Divi- 
sion, Jastrument Systems, Huntington, NY. 
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§ Technically speaking 
Harold Kinley, C.E.T. 
Estimating radio range. 


56 Regulating technology 
Robert H. Schwaninger Jr. 
Dateline: Washington, DC, 
July 4, 1994. 
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IEEE seeks papers for vehicu- 
lar technology conference. 


64 New products 
BellSouth Cellular, Celwave 
and Pacific Communications 
Sciences are the “Readers’ 
Choice.” 
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Whether you want asmiull size—ANI, selective calling, status reporting, 


security against casual lis- emergency with acknowledgement and more, 
teners or a sophisticated So give your people the best in crystal clear communi- 
fT ; : system designed to defeat cation, and the other guy a lot of static. Get Crypto Voice 
the most determined inter- —- Plus from Transcrypi to suit all of your radio applications. 
Actual size ception efforts. Transcrypt FOR MORE INFORMATION, CONTACT 


International has the proven line of products you need. TRANSCRYPT INTERNATIONAL AT 

Our unique narrowband analog scrambling with digital con- «1-800-228-0226 
trol, gives Crypto Voice Plus (CVP™) units greater range and 
superior audio performance over plain digital systems. And our 
modules’ small size make them compatible with virtually all 
radios and systems. 

Transcrypt CVP scramblers are packed with the features 
you'd expect from the world leader in voice privacy and signal- 
ing. Such as lost radio stun and over-the-air programming and 
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no other system offers so much in such TRAN SC VPI 


EN TERW ASTI OA 4 4 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 
1620 North 20th Street, Lincoln. NE 68503 (402) 455-4400 FAX (402) 435-6780 


Circle (5) on Fast Fact Card 


EK ditorial 


Scanning... 


Communications privacy 

The Electronic Communications Pri- 
vacy Act of 1986 and subsequent law that 
bans the sale of scanning receivers that 
tune cellular telephone frequencies are 
bad laws. Privacy should be obtained by 
scrambling the transmission, not by out- 
lawing receiving equipment and its use. 

During the Surveillance Expo °94 to be 
held Aug. 8-12 in McLean, VA, Ameri- 
can Technology Associates and Ross En- 
gineering will demonstrate how legal 
equipment can accomplish what lobbyists, 
legislators and FCC regulation-writers 
tried to prevent: reception on cellular 
mobile telephone frequencies. 

Three legal types of equipment will be 
used lo monitor transmissions on cellular 
frequencies. One of the demonstrations 
will use a cellular telephone as the scan- 
ner, It isn’t possible to ban cellular tele- 
phones without putting the cellular com- 
panies and their lobbyists out of business, 

The law restricting reception on cellu- 
lar frequencies is on the books, but it 
should be rescinded. 


Private carrier paging 

Despite many years’ worth of predic- 
tions that the 20% annual growth in the 
number of paging subscribers would slow, 
it hasn't. 

Dominated by common carrier licens- 
ees with exclusive frequency assignments 
to serve geographic areas, the paging in- 
dustry began running out of frequencies 
to use when individual systems reached 
capacity. 

At the same time, the common carriers 
were challenged by upstart private carrier 
paging licensees that attracted many of 


the same kinds of customers. Private car- 
Tier systems were assigned non-exclusive 
frequencies, meaning that as their sub- 
scriber numbers grew, competing systems 
shared the same frequencies in their com- 
mon service areas. 

An outrageous few common carriers 
fought the private carriers by causing in- 
tentional interference on private carrier 
frequencies. Others, rather than fight the 
private carriers, joined them, by using pri- 
vate carrier licenses of their own to ex- 
pand their service capacities.* 

Maybe it is a sign of the old-line com- 
mon carriers having obtained enough pri- 
vale carrier customers to run the show, 
but the FCC now is being asked to permit 
exclusive frequency assignments for pri- 
vate carrier paging systems in the VHF 
and UHF bands. Windows of opportunity 
open and close, and it looks as though the 
opportunity for small businesses to start 
private carrier paging systems may be 
about to close. 


PCS paging 

One incarnation of personal commu- 
nications services (PCS) is going to be 
another paging service, one that in- 
cludes confirmation of message receipt. 
Not unexpectedly, many of the current 
large common carrier-private carrier 
paging system licensees are PCS license 
applicants. 

They have to buy their way in, because 
these PCS paging frequencies (officially 
called narrowband PCS) are to be sold to 
prospective licensees at auction. 

Telecommunications service providers 
constantly look for ways to add value to 
their services to keep subscriber prices 
above commodity levels. The “cheap 
beep” commodity pricing of one-way nu- 
meric paging might be overcome by 
acknowledgement paging, at least until 
acknowledgement paging becomes 
prevalent. 

The prospect for higher margins on 
acknowledgement paging and access to 
more frequencies could make the auction 
especially competitive. Many current li- 
censees view PCS licenses as the key to 
future growth. 


Utilities as competitors 
Legislation working its way through 


*A few system operators strayed out of bounds 
here, too, by using their private carrier frequencies to 
serve some of their common carrier subscribers who, 
according to FCC rules, were ineligible to receive 
service from a private carrier 


Congress may free electricity, water and 
gas utilities to sell radio communications 
services to the public. 

Many utilities have extensive trunked 
and conventional private radio commu- 
nications networks. With authority to 
sell network access to other users, utili- 
ties could enter into competition with 
specialized mobile radio (SMR), com- 
munity repeater and private carrier sys- 
tem operators, 

Maybe this has some logic to it. If 
enough SMR systems are converted to 
digital cellular telephone systems, they 
may carry such a financial burden that 
they could no longer price dispatch serv- 
ice competitively. Private networks- 
turned-into-public networks might fill a 
need, 

Utilities are accustomed to heavy regu- 
lation, so maybe the prospect of the com- 
mon carrier regulation of their communi- 
cations networks that probably would fol- 
low such a conversion would not deter 
them. It is too early to tell. We saw no 
special enthusiasm for the idea at June’s 
Utilities Telecommunications Council 
conference, but then, we’re only talking 
aboul pending legislation. 


* * * 


Spectrum reallocation 

We're pleased to see private radio net- 
work operators take an agressive posture 
in responding to the reallocation of 
200MHz of government spectrum to the 
private sector. 

Led by public safety agencies and util- 
ity companies, private users are asking 
for at least 75MHz of spectrum because, 
among other reasons, public systems 
such as cellular, specialized mobile ra- 
dio and personal communications ser- 
vices networks will not be adequate to 
meet expansion requirements for private 
networks. 

In addition, the spectrum would be 
used for advanced technologies that use 
digital signal processing, imaging and 
compression. 

The “one size fits all” approach of the 
public networks cannot satisfy all mobile 
communications users, and the private us- 
ers’ requirements deserve to be met. 

—Don Bishop 
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_ Jou Lave several options, 


As your paging network grows, every move i 


company’s future depends upon the solid busi 


you make today: 


EXPANDING YOUR PAGING 
NETWORK [ALOT LIKE 
PLATING Gita... 


| y 


Ut some cloiees make more sense than others. 


s crucial. Your Plus, a long list of smaller regional operations are using 
1ess decisions SpaceCom’s satellite technology to link as few as four 


transmitter sites. Why? Because they've considered the 


What's the best way to link your transmitter sites? options, crunched the numbers, and realized that SpaceCom’s 
You've played this game awhile, so you know your options. satellite technology was the best long-term business decision 
In the last few years, satellite technology has come to the for their paging network. 
forefront as one of the most cost-effective methods of linking And with PCS looming on the horizon, your network 


transmitter sites, 

More paging networks than ever before are 
now using satellite control links. In fact, 7 of 
the top 10 paging networks currently 
use satellite technology from SpaceCom 


Systems. 
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must be ready to keep pace with the industry. 
SpaceCom’s technology allows you to easily 
hy upgrade data rates and add new services, 
And stay ahead of your competition, 
Check on SpaceCom Systents. IV's your 


best move, 


Down-to-Earth Satellite Solutions. 


1-(800)-950-6690 


C alendar 


September 

22-24—Personal Communications Showease, sponsored by the Per- 
sonal Communications Industry Association (PCIA), Washington State 
Convention Center, Seattle. Contact: 800-326-8638. 

27-Oct. 1—International Conference on Universal Personal Commu- 
nications, sponsored by the Institute of Electrical and Electronics 
Engineers, Hyatt Regency San Diego, San Diego, Contact: Nokia Mo- 
bile Phones, 800-306-6542. 


October 

3-5—WirelessWorld Conference & Exhibition, sponsored by Cellular 
Business magazine. The Stouffer Orlando Resort, Orlando, FL. Con- 
tact: Chris Lotesto, 800-458-0479. 

19-21—International Wireless Communications Expo/Fall, Tampa 
Convention Center. Tampa. FI. Contact: 800-828-0420. 

26-28—Manufacturers Radio Frequency Advisory Committee 
(MRFAC) fall meeting, Hotel Gettysburg, Gettysburg. PA. Contact: 
Stephen Kress, 703-318-9206. 


November 

3-5— Industrial Telecommunications Association and Council of Inde- 
pendent Communication Suppliers Annual Meetings, The Kingsmill 
Resort and Conference Center, Williamsburg. VA. Contact: Barbara J 
Levermann, 703-528-5115. 

10-13—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, Radison Plaza Lord Balti- 
more Hotel, Baltimore. MD. Contact: Jack Armstrong, 410-628-9300, 

18—Radio Club of America, Communications Symposium, 85th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York: Contact: Ron Formella, 201-652-6811. 


December 
6-8—Wireless Datacomm Fall, Washington Convention Center. Wash- 


ington. DC. Contact: 800-322-9332. 


1995 


February 


Meeting and Exposition, New Orleans. Contact: 202-785-0081, 


March 


TBA—Government Land Mobile Communications Conference, spon- 
sored by TMSA Conferences, Washington, DC. Contact: Steven Silver, 
310-534-4871. 

13-14—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
The Buttes, Tempe, AZ. Contact; 202-331-7773. 

20-23—Supercomm, sponsored by USTA and TIA, Anaheim Conven- 
tion Center, Anaheim, CA. Contact: 202-326-7300, 


April 

3-5—Energy Telecommunications and Electrical Association, George 
R. Brown Convention Center. Houston. Contact: 214-235-0655. 

25-27—international Wireless Communications Expo/Spring, Las 
Vegas Sands Convention Center. Las Vegas. Contact: 800-828-0420. 


May 


17-19—Mobile Communications Conference, sponsored by the National 
Association of Business and Educational Radio (NABER), Hotel del 
Coronado, San Diego, Contact: Nancy Palleschi, 800-759-0300. 


30-June 2—Radiocomm, Toronto Metropolitan Convention Center, 
Toronto. Contact: 613-233-4888, 


July 

26-28—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O'Hare, Chicago. 
Contact: Keith Paglusch, chairman, 312-399-2378. 


August 
13-18—Association of Public-Safety Communications Officials—In- 
ternational National Conference, Detroit. Contact: 800-949-2726. 


September 
20-23—Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association (PCIA), Orange County Con- 


1-3—Cellular Telecommunications Industry Association Winter 
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The MXP25 provides fast unit identity (ANI), but 
doesn’t stop there. 


As your call management needs expand, the 
MXP25 expands with them. The Hot Key feature 
senses and reports ignitions that are OFF or ON. 
Add a Map/Stat/Keyboard and report fleet conditions 
in the blink of an eye. Assure worker safety with 
Man-Down/Hot Mic Alarnis. 


ANI today—the whole banana tomorrow! Your 
needs may change, but with the expanded features 
of the MXP25, you'll be ready. 


For MoreThan Just ANI 
Call Toll Free: 
1-800-638-5577 
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echnically speaking 


Estimating radio range 


By Harold Kinley, C.E.T. 


Many variables go into the formula 
for calculating radio coverage area or 
range. Unlike free-space propagation, 
no simple formula fits every situation 
for plane-earth propagation. Of particu- 
lar importance in estimating or calcu- 
lating radio coverage is the terrain it- 
self or the “lay of the land.” In this 
column we will look at a series of range 
prediction graphs based on the modified 
Egli model—a formula found in Edward 
Singer's book, Land Mobile Radio Sys- 
tems (Prentice-Hall, 1989)}.* This book 
is highly recommended for anyone work- 


* This book is now in its second edition, published 
in 1994, 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg. SC. He is the author of Standard 
Radio Communications Manual: With Instru- 
mentation and Testing Techniques, Prentice-Hall, 
1985, 


EFFECTIVE HEIGHT (FT.) 


50 100° 


Figure 2, The effective height of a mobile antenna depends on the con- 
ductivity of the soil or other surface. Note that at 150MHz the minimum 


effective height is approximately 6 feet. 


200 300 500 


Figure 1. The intersections of cardinal radials 
from a tower site and concentric circles of a set 
increment are used as sampling locations for 
determining height above average terrain 
(HAAT). 


ing in land mobile radio. 

Before describing the use of these graphs, 
let's cover a few topics that you should know 
and understand to better use the graphs. 


Effective base antenna height 
To calculate the “effective” antenna 
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height or height above average terrain 
(HAAT) for a base antenna, three figures 
must be known or computed: 

(1) the height of the antenna above 
ground level (AGL). 

(2) the elevation of the tower site above 
sea level (ASL). 

(3) the average terrain elevation above 
sea level, 

To calculate the average terrain cleva- 
tion, you must know the elevation at the 
tower site and at 40 points surrounding 
the tower site. Figure | at the left shows 
the required locations where the elevation 
must be known. The center is the tower 
site location. Notice that there are eight 
radials extending from the center to a 
point 10 miles out, These radials begin at 
O° and are spaced 45° apart. They are 
known as the cardinal radials. Concentric 
circles at two-mile increments are drawn 
around the center point, with the outer 
circle being at a distance of 10 miles from 
the tower or center, Al each point where 
a radial intersects a circle, the elevation 
must be determined. 


(continued on page 46) 


1 dB INCREMENTS 


10 15 20 25 30 35 


<—_—_———_ RANGE IN MILES ——————_—_»> 


Figure 3. This is a graph of range vs. tower height for 155MHz with an 
effective radiated power (ERP) of 100W. The complete set of operating 


characteristics is: ERP = 100W; gain of mobile antenna = —1dBd; re- 
ceiver line loss = 1.5dB; noise degradation = 3dB; receiver antenna 
height = 6 feet; probability of communication = 90%. 
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A Powerhouse. 


Centurion is a technological power- 
house when it comes to the design, manu- 
facture and assembly of battery packs. 

Each battery pack is design engineered 
to exacting standards. Battery cases are 
expertly manufactured by Centurion’s 
plastics division. Each cell is routinely 
tested to ensure it meets or exceeds 
specifications. This strict in-house control, 
supported by strategic alliances with 
major cell manufacturers, is a key reason 
why Centurion battery packs are the 
preferred choice to power mobile 
communications around the world. 

Equally important is the power of 
innovative thinking. Centurion was one of 
the first companies to use flex circuits 
utilizing leading edge surface mount 


device (SMD) technology. Additionally, 
many Centurion batteries are available in 
nickel-cadmium, alkaline, nickel metal 
hydride or lithium ion. 

Regarding custom battery assemblies, 
unleash Centurion’s in-house capabilities 
by simply providing a sketch, drawing, 
sample pack or your Pro-E or Unigraphics 
solid modeling 
drawings on any 
medium—disk, 
modem or tape. 

A powerhouse. 
Tap into it. Call 
800-228-4563. 


Lincoln, Nebraska 68501 
(800) 228-4563/(402) 467-4491 
FAX (800) 848-3825/(402) 467-4528 
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Piss standing on the airport tarmac are 
deaf to anything except the roar of aircraft 
engines. A shout, or even a scream, goes 
unheard in the din, 

With wireless communications, aircraft 
push-back team members can talk natu- 
rally and casily hear and understand one 
another. 

A combination headset and two-way 
radio provides short-distance, full-duplex 
team communications. It uses software 
controls to ensure reliable communica- 
tions despite radio fading or high-level 
RF in-band tratfic. The system uses the 
902MI1z—928MHz band and frequency- 
hopping modulation for privacy. 

Though secure communications is not 
the primary concern in aircraft support 
applications, frequency hopping allows 
multiple teams to use the same frequency 
spectrum without interference. Team 
members with a common frequency hop- 
ping code (Team A) can speak freely with 
one another. Another team (Team B) us- 
ing the same system, but with a different 
frequency-hopping code, can communi- 
cate only with their own team members. 
Neither Team A nor Team B will interfere 
with, or receive interference from, the 


Donovan is director of marketing, Telephonics 
Communication Systems Division, Instrument 
Systems, Huntington, NY. 
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WIRED 
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SYSTEM 


TELEPHONE INTERFACE UNIT 


NOTES: 


Frequency hopping 
supports wireless 
headset system 


Designed for high-noise airport environments, 
frequency-hopping wireless headsets offer duplex 
and simplex choices, telephone interconnect and 
compatibility with wired intercom systems. 


By Michael Donovan 


other team, even if both teams are working 
in the same area. All radios are of the same 
configuration and, by simply entering a 
code, users can network with other radios 
using that same code. 

In addition, the radios do not require 
FCC licensing. This virtually eliminates 
the normal airport-related problems of 
overcrowded radio bands and overpower- 
Ing radio transmitters. 


HEADSET 1 


The system architecture, shown in block 
diagram form in Figure | below, provides 
full-duplex communications. For example, 
radio number | transmits on FI and re- 
ceives on F2: radio number two transmits 
on F2 and receives on F1. Radio number | 
in the system acts as a repeater for the 
signal it receives from radio number 2, in 
addition to adding its own audio to the 
transmitted signal. In this manner, audio 


TRANSMISSION/RECEPTION SCHEMATIC 


AUDIO IN TO/FROM 


AIRCRAFT 
INTERPHONE 
SYSTEM 


AIRCRAFT INTERFACE UNIT 


HEADSET 4 


1, OPTIONAL INTERFACE ADAPTERS SHOWN ON RADIO 2 AND 5 FOR EXAMPLE ONLY. 
2, RADIOS 1 AND 2 ARE COMMUNICATING IN FULL DUPLEX—ALL OTHER RADIOS RECEIVE TWO COMMUNICATIONS VIA RETRANSMISSION ON F1 BY RADIO 1. 


Figure 1. The system architecture provides full-duplex communications. 
For example, radio number 1 transmits on F1 and receives on F2; radio 
number two transmits on F2 and receives on F1. Radio number 1 in the 


Mic 3 
HEADSET 3 


system acts as a repeater for the signal it receives from radio number 2, 
in addition to adding its own audio to the transmitted signal. in this man- 
ner, audio from a radio is repeated to all units on the same frequency net. 
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An aircraft maintenance technician inspects a jet engine inlet while wearing a wireless communi- 


catlons headset to communicate with co-workers. 


audio from a radio is repeated to all units on 
the same [frequency net. 

The radio uses a dynamic configuration 
algorithm to simplify and to speed up sys- 
tem initialization. 

During dynamic configuration, a radio 
that has just been tumed on scans for other 
radios in its group. [It determines which 
frequency slots are open and assigns itself 
to that slot. With this process. audio integ- 
rity is maintained. 


Frequency plan 


The frequency plan is depicted in Figure 
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Figure 2. The 902MHz—928MHz band was chosen because Paragraph 
247 of FCC Part 15 allows unlicensed communications in this band with 
maximum transmission power of one watt. The radio meets this limita- 
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2 below. The 902MHz-928MHz band was 
chosen because Paragraph 247 of FCC 
Part 15 allows unlicensed communica- 
tions in this band with maximum trans- 
mission power of |W. The radio mects 
this limitation. 

The radio works reliably at distances as 
great as 500 feet in low-power mode and 
as great as one mile in high-power mode, 
Regardless of predicted range. reflectors, 
walls, water and indoor operation may 
affect the distance over which the system 
pertorms. 

Advantages to the full-duplex con- 
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tion and uses channels according to the frequency plan shown above. 


HEADSET 


figuration include: 

QO Mobility — The group does not have 
to be co-located with a fixed base station, 

O No base station — Operation without 
a base station reduces system cost and 
improves communications reliability. 

O Full-duplex communications — Team 
members can speak and listen simulta- 
neously. 

QO Number of users — An unlimited 
number of users may be assigned in a 
given group. 

O Change tolerance — Working radios 
tune around a radio that has been tumed 
off. 


Simplex operations architecture 

The system also provides a frequency 
hopping simplex mode for use when full 
duplex is not required. The simplex archi- 
tecture is shown in Figure 3 on page 12. 
Each radio in the system transmits one at 
a time, With this architecture, an unlim- 
ited number of users can communicate on 
the same frequency net. Simplex is iden- 
tical in operation to most “walkie-talkie” 
radios, and requires standard radio proto- 
col to communicate efficiently. 

The simplex frequency plan is shown in 
Figure 2. The radios operate on the first 
frequency of cach channel (i-e., 
902.000MHz, 902.175MHz, 902.350MHz, 
etc.), providing 128 channels to operate 
on. 

Advantages to the simplex configura- 
tion include: 

OD Spectrum efficiency — Only one trans- 
mit and receive frequency is required. 

O Mobility — The group does not have 
to be co-located with a fixed base station. 

C)] Number of users — An unlimited 
number of users may be assigned in a given 
group. 


Frequency hopping 

Both the full-duplex and simplex modes 
use frequency hopping for confidential 
communications. Frequency hopping is a 


CONTROL 
CHANNELS 


| ' 
921.15 921.12 
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When operating in the simplex mode, the radios operate on the first 
frequency of each channel (i.e., 902.000MHz, 902.175MHz, 902.350MHz, 
etc.), providing 128 operating channels. 
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TRANSMISSION/RECEPTION SCHEMATIC 


; z % TO/FROM 
MIC N +) ys AIRCRAFT 


HEADSET N + Qe Z INTERPHONE 
SYSTEM 


| AUDIO IN 
WIRED | | INTERFACE Ss 
pone ADAPTER 
SYSTEM 1 
| 


TELEPHONE INTERFACE UNIT 


NOTES: 
1. OPTIONAL INTERFACE ADAPTERS SHOWN ON RADIO 2 AND 5 
FOR EXAMPLE ONLY. 
2. RADIO 1 TRANSMITTING IN THIS VIEW, HEADSET 4 


Figure 3. The system provides a frequency-hopping simplex mode for operation to most “walkie-talkie” radios, and requires standard radio 
use when full duplex is not required. Each radio in the system trans- protocol to communicate efficiently. The simplex frequency plan is 
mits one at a time. With this architecture, an unlimited number of users — shown in Figure 2. 

can communicate on the same frequency net. Simplex is identical in 


SAVE TIME & MONEY 


As a distributor for over 80 manufacturers, Hutton 


has the two-way communications accessories you 
need. Save time and money with our fast shipping, 
M@ personal service and competitive pricing! 


™ Duplexer Tuning 


ey 


ee COMMWORKS 
lV] Huge Inventory Levels . — Dallas, Texas 


214-239-580 FAX 239-5264 
800-442-3811 


Norcross,Georgia 
404-729-9413 FAX 729-9567 
800-741-3811 | 


Vv] Technical Assistance LA = i. CommWorks 
¥ Denver, Colorado 
303-820-2929 FAX 820-2809 


| Product Demos | F p Seco8 1 800-726-6245 


Comm.Works NW 


M Same Day Shipping 


Seattle, Washington 


M Cable Connector Installations 4 , 2064532132 FAX 453-1558 
Call for a FREE catalog! 
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High Speed Messaging Products From Motorola GPID. 


Our family of advanced products just keeps growing and growing. As the largest total advanced messaging system sup- 
plier in the world, Motorola GPID, as part of the Paging Products Group, can supply you with everything you need in 
paging infrastructure equipment and products. From terminals and controls to paging stations, services and pagers, we 
have the technology, quality and support you need to maintain your competitive edge around the country or around 
the workl. We are unveiling innovative new products and systems invented exclusively by Motorola including: 
FLEX'/TAM™ products, HSC,™ Digital Communications Frame,™ WMG,™ Linear Transmitters, ViCon,™ and 
High Speed Voice and Data Products. We are constantly improving, adding to and enhancing our product family to 
help grow your paging business today, and in the years to come. You can see all our new products at Booth #114, at this 
year’s Personal Communications Showease in Seattle, Washington, Sept. 22-24. 


For information on how Motorola's family of products can work for you, contact your local Motorola Infrasmucture Account Executive or 


Motorola's Global Paging Infrasmictue Division at 1-800-520-7243. 
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Paging Products Group 


(M), Motorola, HSC," FLEX,™ TAM,™ Digital Communications Frame.” WMG,™ anc ViCon™ are trademarks of Motorola, Inc. @ 1994 GPID. 
Dosigned and produced by Motorola GPID Strategic Markoting. 
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spread-spectrum technique in which a 
radio's transmitter and receiver periodi- 
cally retune (hop) to new frequencies to 
avoid detection or interference. 

The pattern over which the radios hop is 
determined by a pseudo-random code gen- 
erator, The length of the pseudo-random 
code, the hop rate and the number of avail- 
able frequencies over which the radio cun 
hop all determine the susceptibility to de- 
lection or interference. Given its operating 


Bomar answers your 
call for excellence 
with high perform- 
ance crystals ! 
designed for today’s 
leading tone/voice 


and digital/numeric pagers. Our rugged pager crystals are 
engineered to deliver superior performance. Performance that 
comes from over twenty-five years of experience. And 
performance backed by a lifetime guarantee. Call now for 
page after page of useful information about our quality 
products...delivered to you on the double! 


201 Blackford Avenue, Middlesex. N.J. 08846 


CALL TOLL FREE 


1-800-526-3935 


characteristics. the wireless headset sys- 
tem is classified as having a low probubil- 
ity of intercept (LPI). 

Frequency-hopping systems require all 
radios in the system to hop together. Com- 
munications will be lost if any radio in the 
system is on a frequency different than 
others in its group. To maintain synchroni- 
zation, the radios use a highly stable time 
base and exchange data among themselves. 

Initial acquisition (entry into the net) is 


FAX TOLL FREE 


1-800-777-2197 
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accomplished by a proprietary software 
algorithm, along with data transmission at 
preselected net-dependent frequencies. 
Acquisition can take as much as three sec- 
onds, depending on the operating scenario. 
(See Figure 4 on page 16.) 


Aircraft interface unit 

Of interest to the air transport industry 
is the ability to use the wireless headscts 
to communicate with an aircraft flight 
deck. 


Frequency-hopping 
systems require all 
radios in the 
system to 
hop together. 


Currently, the ground crew or mechan- 
ics use a hard-wired headset and cannot 
move beyond the length of the cable. With 
an aircraft interface unit. the aircraft be- 
comes a member of the wireless headset 
group. Flight crews or mechanics in the 
cockpit can communicate with anyone 
wearing a wireless headset and operating 
on the same code (nel) anywhere in or 
around the aircraft, The benefit of quick, 
accurate communication to or from the 
flight deck enhances the efficiency and 
safety of these operations. 


Acoustics 

In many cases, wireless headset users 
work in a high-noise environment. Typical 
noise levels within 100 feet of a taxiing 
aircraft can exceed 110dB sound pressure 
level (SPL). Unattenuated noise at these 
levels poses several concerns: 

(1) hearing dumuge. 

(2) Noise picked up by a standard mi- 
crophone is transmitted, thus competing 
with user's voice signal. 

(3) Received audio signals must com- 
pete with noise “leaking™ into standard 
earcups. 

The wireless headsets tackle these prob- 
lems with a combination of acoustical and 
electrical innovations. High-efficiency ear- 
phones mounted in large-volume earcups 
(high-noise environment headset) provide 
high sound levels to the ears at minimal 
power drain. The earcup cushions provide 
a tight, uniform seal around the ears to 
prevent external noise from leaking in. In 
addition, a noise-canceling microphone, 
specially designed for the noise typically 
found around aircraft, is the heart of the 


The next time a contractor 


calls himself a turnkey provider, 
ask him how much of the key is his. 


At LeBLANC, we define turnkey as start-to-finish; engineering design to construc- 
tion; civils work to system optimization and commissioning. And we can do it all using 
LeBLANC people exclusively to ensure that the project is done right; on time and on 
budget. 


LeBLANC Communications Inc. is a fully integrated group of companies with 
expertise in every aspect of microwave, broadcast, cellular and fiber optic communica- 
tions systems. In addition, we provide inspection and maintenance services and 
Emergency Restoration Service for downed or damaged towers. 


So the next time a contractor talks about his turnkey capabilities, get the key details. 


@ eBlANC 


LeBLANC Communications Inc. 


12801 North Central Expressway ¢ North Central Plaza Ill, Suite 150 © Dallas, Texas 75243 
Phone (214)934-1894 « FAX (214)934-1893 © 1-800-231-2311 


The Total Communications Company 
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GROUP 2 NOTES: 1. AT A HOP RATE OF 123ms, THE HOP PATTERN TAKES 67.2 MINUTES BEFORE REPEATING. 
2. IN THE EXAMPLE ABOVE, A COLLISION OCCURS AT THE HOP BETWEEN GROUPS 1 AND 2. IT ASSUMES PERFECTLY 
TIME SYNCHRONIZED GROUPS. IN GENERAL, THIS WILL NOT BE THE CASE, AND THE AVERAGE LENGTH OF THE 
COLLISION WILL BE 6ims. 
3. THE PROBABILITY OF A COLLISION BETWEEN ANY TWO GROUPS IS 0.8%. 


Figure 4, Frequency-hopping systems require all radios inthe system data among themselves. Initial acquisition (entry into the net) is accom- 
to hop together. Communications will be lost if any radio inthe system _ plished by a proprietary software algorithm, along with data transmis- 
is on a different frequency from others in its group. To maintain syn- _— sion at preselected net-dependent frequencies. Acquisition can take as 
chronization, the radios use a highly stable time base and exchange much as three seconds, depending on the operating scenario. 


acoustic system. circuitry, Typically, this is where most The automatic vox circuitry senses the 

The most critical items for working radio systems fail to live up to expecta- outside noise level, automatically sepa- 
“hands-free” in a high-noise environment — tions. The wireless headsets incorporate an rates it from voice energy and adjusts the 
are the noise canceling microphone and automatic vox technology developed for — vex threshold. There are no manual adjust- 
the voice-operated transmission (vox) use in high-noise military applications, ments and no “falsing™ to contend with, 
Automatic yox has been proven to work 
around Boeing 727, DC-10, MD-80, MD- 
(1, and various military cargo and bomber 
aircraft. 


Phone function 

The wireless headsets can be configured 
to access vw wired telephone system or to 
receive a call from a telephone user. 

A telephone interface unit (TIU) in- 
cludes a full-function frequency-hopping 
radio connected with the telephone system. 
Using the phone key, a phone number can 
be called via the TIU to connect with the 
telephone system. The TIU handles outyo- 
ing and incoming calls in full-duplex and 
simplex modes. 


Caller ID: Their goose is cooked. 


Page function 

A page function allows the group to 
advise an arca supervisor to join the group 
with a tone and a numerical display of the 
group's net number, The supervisor may 
access the group by entering the group's 
net number, thus providing a prompt man- 
agement interface. 


Digital ANI 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. ID-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


1985 S. Depew, #7, Denver, CO 80227 
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"We take it to the mountain." 


ie * on oe 
" We bought our Motorola R-2600s for features, ease-of-use, and quality. 
As an independent two-way service business we are always looking for 
equipment that will help us get the job done right. Computerized, digital 
accuracy, with an analog feel. Dependable on the job. I particularly like its 


software upgrades. Our regular use of the R-2600 is on the bench, but 


when necessary (just about every day) we take it to the mountain.” 


(PLE (at dott” 


Bob Wendt, Manager 
Phoenix Technical Operations 
Canyon State Communications 


MOTOROLA 


For more information call 1-800-235-9590 Test Equipment CBU 
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Servicing pagers: 
150MHz receivers 


Part 9-#lere are some details about the inner workings of VHF Bravo 
receiver circuitry. Tips are included for changing pager frequencies for 
alignment purposes and other applications. 


By David Ludvigson NRD receiver boards cover: This particular series of boards is a 
: mixed bag of tricks. 
FREQUENCY Figure | below is a block diagram of the 
To this point we have discussed BAe Oe. Bonet BO. NRD scries receivers. (For additional de- 
Motorola Bravo receiver boards for the 138 — 143 NRD7211A,B tail, refer to the schematic diagram in the 
920MHz-932MHz and 406MHz—512MHyz 143 — 148.6 NRAD7212A,B pager manual.) The first IF is 17.9MHz, 
frequency ranges. ba ee Sprite and the second conversion oscillator may 
The following information applies to the 159 - 164 NRD7215A,B be either 17.445MHz or 18.355MHz, To 
NRD7211-NRD7217 150MHz receivers 164 — 169 NRD7216A,8 
that cover 1383MHz—-174MHz. 169 - 174 NRD7217A,B Ludvigson is a technician in Houston, 


455kHz 455kHz 


TO FLTER 


VOLTAGE 
REGULATOR 


OSCILLATORY 
MULTIPLIER 


A block diagram of the NRD series 138MHz-174MHz receiver. See text for oscillator/multiplier details. 
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Escape Artist 


Your SMR/Public Safety signal will never get locked in 
or locked out by the building it’s in again. 


RAN 
SS 


Because Celwave has five, new bidirectional amplifiers 
that improve your coverage. And your profits. 


i 


Basically, they are repeaters. But they're the first with 

a built-in circuit that automatically keeps distortion to a 
minimum and signal strength to the maximum. In both 
directions, On as many as 40 channels. 


SAN 


All Celwave BDA’s are type accepted by the FCC and 
certified by the DOC for operation in 800 and 900MHz 
SMR/Public Safety bands. They're compact, single tray 
rack mounted or in an NEMA 3R enclosure, and include 
thermally activated fan cooling. 


WAS 


An MS-DOS compatible interactive program is available 
at no charge to assist you in selecting which of the five 
models is the one that can get you in and out of any place 
in town. Write or call for more information today. The new 
Celwave BDA’s are real Houdinis. 


CELWAVE 

2 Ryan Road 

Marlboro, NJ 07746-1899 

(908) 462-1880 » (800) 321-4700 
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‘\% 
2 
> 4 1° 
‘ t 
we 
~\E 


emma DESCRIPTION 


MODEL NUMBER BASETALK OUT 
WALL MOUNT FREQUENCY MHz | 


SMR FULL BAND 48510-N-—-— © “851-869 
SMR 5 MHz BAND 48561:N \ 851-869 
PUBLIC SAFETY 3. MHz TX 48566-N \ 851-869 
SMR 10 MHz BAND , ~48569-N | 851-869 
900 MHz SMR FULL BAND ~48522-N-~ 1935-941 
BASIC CELLULAR A BAND \ 48549-N 869-891.5 
ENHANCED CELLULAR A BAND... 48550-N 869-891,5 
BASIC CELLULAR B BAND 48543-N 880-894 


ENHANCED CELLULAR B BAND. 48551-N > 880-894 
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"HANDS-FREE" 
OMMUNICATION 


Hands-free operation of portable two-way 
radios is now possible with David Clark 
Company's Voice-Activated (VOX) Headsets. 
New miniaturized circuitry fits inside the headset 
ear cup, eliminating the need for a separate 
bulky VOX module. 


With a Noise Reduction Rating of 24, these 
Voice-Activated Headsets with noise-canceling 
microphones, assure clear, crisp transmissions 
regardless of the background noise. 


Choice of boom microphone headset or 
throat microphone headset. — 


No radio modification required__ 


For more information anda 
FREE DEMONSTRATION, 
call or write: 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 
TEL: (508)751-5800; FAX: (508)753-5827; TELEX: 920482 


©1991 David Clark Company Inc. 
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Alignment procedure: Bravo NRD series 
(17.9MHz IF) 


The following procedure deviates somewhat from the 
suggested Motorola technique, and assumes the use of a 
shielded room (See Part 1) and the IFFER (See Part 2). 


1. Set the signal generator to the exact frequency of the 
receiver. See text for a discussion of how to determine the 
receiver frequency. 

2. Frequency-modulate the signal with a 4.5kHz-deviated 
IkHz tone. 

3. Meter M1 using the IFFER and an oscilloscope, 

4. Adjust L306 for a close approximation of a sine wave 
(as viewed on scope). This should be the first peak as L306 
is advanced clockwise into the core as viewed from the foil 
side of the circuit board. 

5. Trim L305 to slightly distort the signal viewed in step 
4. This adjustment affects the multiplier stage and causes 
“pulling” of the crystal oscillator. 

6. Reduce the signal generator’s output level. Adjust L305 
(multiplier), C301F (antenna), L302 (RF preamp output), 
L303 (RF preamp filter) and L304 (17.9MHz filter re- 
sponse)—in that order—to achieve maximum sensitivity. 

7. Repeat step 6 as needed for maximum sensitivity. 
Output from signal generator should read —88.8dBm (7.V) 
or less for Golay and POCSAG 512, For POCSAG 1,200, the 
output should read —86.5dBm (10.9.V) or better. Output 
level is measured at the input to the 6dB attenuator at the 
RTL-1005 fixture, 


TEST POINT M1 


GROUND 


When 
every 
second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 
superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


S| NnnuinM 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


CALIDA: Big console flexibility for smaller systems 


Mini-TDM-150 Desktop Console 


division multiplex (TDM) digital audio processing and 
complete microprocessor contro]. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 
self-healing diagnostics, and battery backup. 

Eight levels of multi-channel radio and tele- 
ohone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates an: sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 
of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
munications consoles are the most 
reliable you can buy, and have 
been since 1970. 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


[(Gorpacom 


SYSTEMS, Inc. 
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keep the second conversion oscillator’s 
multiple harmonics out of the bandpass of 
other tuned circuits, 18.355MHz ts used as 
the second conversion oscillator frequency 
for some receiver frequencies. 

Conversely, to keep the second conver- 
sion oscillator’s multiple harmonics out of 
the bandpass of the same tuned circuits, 
17.445MHz is used as the second conver- 
sion oscillator frequency for other receiver 
frequencies. A chart is included to sort 
them out. 

Next, the first conversion oscillator 
multiplier stage is either a doubler 
or tripler, again depending on the re- 
ceiver operating frequency. The 
138MHz-148.599MHz receiver boards 
(NRD7211A,B and NRD7212A,B) use a 
frequency doubler after the first conver- 
sion oscillater, NRD7213 through 
NRD7217 use a frequency fripler after the 
first conversion oscillator. 

A receiver board missing the identify- 
ing sticker is no big problem. After having 
determined that it operates in the 138MHz- 
174MHz range, look at the first conver- 
sion oscillator crystal. If its frequency is 
between 60.8MHz and 65.32MHz, the os- 
cillator is followed by a doubler stage. If 
the crystal frequency is between 43.6MIHz 
and 52.03MHz, the oscillator is followed 
by a tripler stage. 

The second conversion oscillator crystal 
(the smallest crystal on the board) is sup- 
posed to be color-coded, either yellow or 
green. Yellow indicates a frequency of 


Pager servicing series 


Part 1: “Build a Shielded Room,” Janu- 
ary 1994. (All pagers.) 

Part 2: “Build An ‘IFFER,"” February 
1994. (Bravo, Bravo Plus, Bravo Express.) 

Part 3; “Frequencies. Coding Formats,” 
March 1994, (Bravo.) 

Part 4: “From Bench To Programmer,” 
April 1994. (Bravo.) 

Part 5: “The Receivers,” May 1994, 
(Bravo.) 

Part 6: “Elegant Simplicity.” June 1994, 
(Bravo.) 

Part 7: “Problems In Paradise,” July 
1994, (Bravo.) 

Part 8: “406MHz-512MHz Receivers,” 
August 1994, (Bravo.) 

Part 9: “ISOMHz Receivers,” Septem- 
ber 1994. (Bravo.) 


Back issues printed within the past two 
years can be ordered for $5 each, post- 
paid. Call customer service at 800-441- 
0294. Issues printed more than two years 
ago and individual article photocopies are 
unavailable from the publisher. 


‘Leftovers’ 


The NRF series (929MHz-932MHz) 
pagers includes the 4017E, which has a 
17.9MHz IF and a first conversion os- 
cillator operating around 76MHz. 

Use the following equation to calcu- 
late the frequency for these pagers: 


= (12 X Ist conv. crystal) + 
17.9MHz 


Popes 


Although I have not tried it, modify- 
ing these units to operate on other fre- 
quencies probably would be easy. Con- 
vetting the first conversion oscillator 
into a variable crystal oscillator would 
require replacing the fine-tuning induc- 
tor with an external permeability-tuned 
inductance. Although the range of fre- 
quencies that could be tuned in this 
manner might be relatively small, a 
bank of crystals might be switched in 
and out of the circuit. 


17.445MHz and means that data inversion 
is not required. Green indicates a fre- 
quency of 18.355MHz and means that data 
inversion is required. Selecting inversion 
is part of the programming function (DI = 
Y/N under Functions). 

Now that we have waded the muddied 
waters, let's look at the block diagram. 

The antenna assembly consists of a 
single band of metal surrounding a ferrite 
bar, a variable capacitor and several fixed 
capacitors forming a parallel resonant cir- 
cuit at the operating frequency. C303 
couples the antenna signal to the diode 
clamped RF preamplifier, Q301. 

A neutralizing circuit, consisting of 
C304 and C305, helps to stabilize the com- 
mon emitter circuit. The tuned circuit 
formed by L302 and C306 is tuned to the 
operating frequency. L303 and C309 pro- 
vide impedance matching to the mixer, 
Q302, while providing image rejection. 

C310 serves as a de isolation capacitor 
and has negligible bearing on the tuned 
circuits. 

A Colpitts crystal oscillator (Q003) 
feeds either a tripler or doubler (depending 
on the board: see above) tank circuit, L305 
and C317. Fine-tuning of the crystal fre- 
quency is accomplished by L306, 

Mixer output at 17.9MHz is applied to 
the crystal filter (FL301) and routed to the 
second mixer in U001, The internal second 
oscillator operates at either 17.445MHz or 
18.355MHz (see above) and mixes with 


MI provides a starting point for an 
AM detector stage, and any old LM386 
will provide adequate output to feed a 
smail speaker (when powered by a 3V— 
6V supply). Tap into TP6 for demodu- 
lated FM. 

Here is another idea. If your facility 
is set up to make changing pager fre- 
quencies easy, it might be helpful to 
offset the first conversion oscillator to a 
quiet frequency before starting the align- 
ment procedure, If the purchase of a 
screen room or the construction of a do- 
it-yourself shielded room as described 
in Part | is out of the question, shifting 
the frequencies of both the receiver 
module and the signal generator to a 
relatively quiet frequency would help 
with the alignment procedures, 

In short, the Bravo receivers might 
just find other applications than simply 
beeping! 


the 17.9MHz first IF to develop the 
455kHz second IF. Further filtering and 
amplification of the 455kHz signal is then 
FM-demodulated by the UOOI's quadra- 
ture detector. 

Passed through an external RC filter (on 
the decoder board). the audio is converted 
into a data stream by peak-and-valley de- 
tectors, limited, and sent back to the de- 
coder bourd for translation. 

As with all the receiver boards discussed 
so far, this one may be turned into a full- 
time receiver by connecting a 10K resistor 
between TP1O and TP12. defeating the 
strobed pattery saver signal generated by 
the decoder board. 
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Top Performance, Bottom Price!! 


: ‘MODEL TP-154 


REC xmT POWER 


* SHARED REPEATER & INTERCONNECT PANEL ee MODEL TP-154 PLUS 
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oS Connect Systems INC. UNE REC XMT POWER 


Unbeatable performance and pricing have made our TP-154 the best selling Repeater Tone Panel ever 
offered. Our exclusive CTCSS Trak" and CTCSS Hold Delay" software leave the competition in Z dust! 


M any customers asked us to add Interconnect to the TP-154. We have responded and now offer the 
TP-154 PLUS! There are many new innovations such as mobile commandable temporary cross tone. Below 
we've listed some of the more important standard features of this exciting new Repeater/Interconnect Panel... 


Repeater operation: Interconnect operation: 
¢ 50 CTCSS tones ° Up to 154 Interconnect subscribers 
* 104 DCS codes » Interconnect time accumulation per subscriber 
° Up to 154 repeater subscribers * Ringout and/or Overdialing 
« DTMF commandable temporary cross tone allows ¢ Land to mobile selective calling 
communicating with other CTCSS/DCS groups * Two tone, 5/6 Tone, DIMF, CTCSS, DCS signalling 
* Mobile to mobile signalling Six umique ringing alerts allow selecuve calling 
¢ Local, over the air and dial up programming within a CTCSS/DCS group 
» Programming transpond to CD-1 Remote Data Display ¢ Full or Half Duplex operation per subscriber 
* Data download to CD-1 Remote Data Display ° DTMF commandable Half Duplex Privacy 
* Front panel display * |-7 digit Interconnect access code per subscriber 
° CW ID per subscriber * Regenerated DTMF or Pulse dialout 
¢ System CW ID * Busy signal and Dialtone disconnect 
° Auxiliary Relay ° Toll restricts (1, 0, 976, 9 etc.) 
* Repeater Time accumulation and Hits per tone/code ¢ Toll overrides (Allows dialing to specific exchanges 
And much more! within restricted area codes) 


And much more! 


Optional EX-8 Line Expanders bring private subscriber lines 
into the TP-154 PLUS and allow DID style operation for up to 
64 subscribers. (No overdialing required). Subscribers are billed directly 
by the TELCO thus eliminating message accounting headaches 
for the system operator. Supplied rack or wall mountable. 


Call Ray Dashner toll free at 800-545-1349 today for the complete story! 


in Canada: Cartel 800-663-0070 
Eastcom 800-263-2323 
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How to use duplexers: 
Installing and tuning 


Part 3—How duplexers are constructed and how they are installed have 
much to do with their tuning and frequency stability. Here are tips for 
ordering duplexers and for initial tuning or retuning. 
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By Brian J. Henderson, P. Eng. 


Whether duplexers are used in a typical 
manner to support repeater operation or as 
filters to reduce or eliminate interference, 
their construction, installation and tuning 
affect the outcome, 


Temperature 
Temperature plays a big part in duplexer 
performance. 


The volume of the cavity is extremely 
critical to duplexer tuning, A small tem- 
perature change can contract or expand 
cavity components, shifting the duplexer 
frequency as much as 30kHz—-40kHz, 
enough to shut down a repeater system. 

The system cannot be allowed to shut 
down because of a duplexer temperature 
problem. What do you do? 

The first thing is to make sure the tem- 
perature in your repeater building remains 
relatively constant. Install a thermostat on 
an electric heater to heat a small building. 
Keep duplexers themselves out of drafts 
and away from ventilation fans and win- 
dows. Keep them out of sunlight so they 
are not subject to heating during the day 
and cooling at night. 


Physical construction of duplexers 
There are two methods of duplexer 
construction. 


Figure 1. The easiest way to understand the 
use of a spectrum analyzer and tracking gen- 
erator for cavity tuning is by example. Attenu- 
ation vs. frequency curves for bandpass and 
band-reject cavities are shown in (A) through 
(G) to the left. 


Henderson is senior engineer. communications, 
with Canadian Western Natural Gas. Calgary. 
Alberta. 
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We did it again.” 


CIMARRON 
TECHNOLOGIES 


934 South Andreasen Drive, Suite G, Escondido, CA 92029 
Call 1-800-487-7184 or 619-738-3282. 


. Introducing QE-1, the industry's smallest, most feature-filled GE-STAR® compatible ANI Encoder with Emergency & Man-down. 


GE-STAR is a registered trademark of General Electric Corporation 
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Uniden XLT Numeric 
Pagers hold up to 30 mes- 
sages. They also come with 
a built-in clock and calen- 
dar so you always know 
the correct time and date. 
A time/day/date stamp 
which tells you when each 
message is received. Plus 
user-programmable alpha- 
message tag. Uniden 
pagers — first in innovation 


and built to last. 


uniden 


Quality Goes the Distance 
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BANDPASS FILTER TUNING USING 
TRACKING GENERATOR AND SPECTRUM 
ANALYZER 


Figure 2, To replicate the example of cavity tun- 
ing described in the text, connect a tracking 
generator and spectrum analyzer as shown. 


The older method uses round contain- 
ers and associated internal components. 
These duplexers are more difficult to 
mount on equipment racks because of 
their shape. 

Manufacturers then developed rectangu- 
lar duplexers, They are compact and far 
more convenient for rack-mounting. 

When round cavities are exposed to tem- 
perature changes, they expand equally in all 
directions, Tuning may or may not be 
affected, 

When a rectangular cavity changes tem- 
perature, it expands more in one direction 
than another, which is certain to affect its 
tuning. 

Generally speaking, where temperature 
extremes are expected, such as for unheated 
mountaintop locations, use a round cavity 
filter, 


Coaxial cable 

There are several factors to consider 
when using coaxial cable to connect cavi- 
ties to make a duplexer. 

(1) To preserve as much isolation as pos- 
sible, always use double-shiclded cable. 

Use either RG-214/U or RG-400/U 
cable for all connections. It is a good 
idea to use these types of cable as 
jumper cables to the radio repeater and 
antenna connections. This keeps RF sig- 
nals where they should be—inside the 
radio and antennas. 

(2) Cable length is important. 

Do not use random-length jumper cables. 
All cable lengths are to be either a quarter- 
wavelength (‘/d) or a half-wavelength ('/A) 
{0 maintain the impedance presented by a 
cavity to the line. 

(3) When calculating the cable length, 
take into account the cable's velocity 
factor. 

When RF travels in a cable, it slows 
down. The difference between its veloc- 
ity in free space or air and its velocity 


Telex offers unique solutions to some vexing 
communications problems. How do you 
maintain two-way contact when your hands 
are busy working? Or, how to communicate 
clearly in a high noise vehicle? And, how to 
sustain safe communications from the 
surface with workers underground? 


Ear-Mike®, an ear-worn transducer, lets 
users communicate by two-way radio while 
the hands are virtually free to do other 

work. Suitable for police work, security, DEA 
or SWAT teams, firefighters and rescue or 
EMS personnel. Works equally well under 
breathing apparatus or protective suits. 


Communications Headset of rugged 
reliability for two-way radios or vehicle 
intercoms. Extensive model selection from 
lightweight units to under helmet 
configurations, with high noise attenuation 
(NRR —24 aB). 


MAGNACOM™ emergency vehicle intercom 
with modular, weatherproof headset stations 
for external! installations. Used on fire 
engines, EMS or rescue vehicles, customs 
and law enforcement power boats, utility 
trucks, airport de-icing crews or heavy 
construction equipment. 


MagnaRope™ intercom for operation in 
tunnels, shafts, sewers, tanks, or mines. 
Consists of Ear-Mikes and load-bearing 
kermantle rescue rope with imbedded 
communications lines. Optional junction 
boxes accommodate multiple users. 


For ready-made solutions to communications 
problems, please write LMR Dept., Telex 
Communications, Inc., 9600 Aldrich Ave, So., 
Minneapolis, Minnesota 55420, or phone 
612-887-5596, during business hours, 
Central time. 


© 1991 Telex Communications, Inc 
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TONE REMOTES 


Never Looked so Good! 


CPI’s tone remotes have always given you the best in quality, price and 
performance. Now they look even better doing it. 

The NEW TR series remotes have been redesigned to take advantage of 
our new housings and are available in telephone and console style models. 
We have also included several new features that you have asked for, such as 
2 watts of speaker output, front panel PTT capability and several dip-switch 
selectable features that make first time installation a breeze. 


Standard Features include 
*2 watts speaker audio, 

+ Monitor and Intercom functions. 

* Front Panel PTT capability. 
Available Options 


+2 treq. control, Wall Mount kit, 4 wire termination and more. 1186 Commerce Drive * Richardson, TX 75081 


(214) 437-5320 * FAX (214) 437-5360 * (800) 869-9128 
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Midland is making a 
serious “bid” for your 


«<Midland’s:Syn-Tech XTR™ 70-195/295's are 
incredibly rugged, high tech, high spec 
2-way FM portables for demanding opera- 
tional requirements. Programmable up to 99 
channels. 40 channel/second priority scan. 
Voice encryption and signaling options in- 
cluding digital selective call, ANI and status 
reporting. But it's tough to judge radios of 
this class from written specs alone. You 
need to actually use one. That's why we're 
making a special “bid” to put an evaluation 
sample in your hands, set up the way you 
want it, for field testing in your own system 
environment. Ask for your “Sealed Bid” offer 
from Midland LMR. Call or fax teday! 


Morano [ili 


1-800/MIDLAND (ext. 1690) 
In Canada: 905/839-1700 
© 1994, Midland lnternational Corporation FAX: (816) 245-1144 


Circle (22) on Fast Fact Card 


Mobile Radio Technology September 1994 


in cable is the cable's velocity factor, 
expressed as a percentage. 


Cable impedance and length 

The coaxial cable jumper length af- 
fects the impedance at each end of the 
cable. Half-wavelength cables have an 
identical impedance at each end: quar- 
ter-wavelength cables have an opposite 
impedance. 

For example, if the impedance at one 
end of a ‘A cable is high (band-reject). 
the impedance at the other end will be 
high. 

If the impedance at one end of a '/ad 
cable is high, the impedance at the other 
end will be low. 

Remember these rules when moving or 
separating cavities on an equipment rack 
and changing their connecting cable 
lengths. 

For band-reject cavities, use '/iA cables. 
Bandpass cavities and cables between ra- 
dio and filters should be '/:\ long. 


The spectrum analyzer 

A spectrum analyzer with a Wacking gen- 
erator can be used for tuning duplexers. 

A spectrum analyzer is similar to an os- 
cilloscope. It displays frequency on the 
horizontal axis vs. amplitude on the verti- 
cal axis, Because duplexers are frequency- 
and-amplitude-dependent, the spectrum 
analyzer is ideal for tuning and aligning 
them, 

The easiest way to understand the use 
of a spectrum analyzer and tracking gen- 
erator is by example. Attenuation ys. fre- 
quency curves for bandpass and band-re- 
ject cavities are shown in Figure | on page 
24, 

As the name implies, a bandpass cavity 
has low attenuation at its bandpass fre- 
quency. Other frequencies are attenuated. 


| cafeeoee soins is backed 
[by 27 aro commionent 


Flexible 17-7 PH 


Sleek inside coupler blends in. 


Titty base with 3M’s best adhesive 
gives maximum on-glass grip. 


No Other On-Glass Antenna 
Stands Up To Larsen. 


dropped calls. And of course, make 


4 WORLD'S = For on-glass antennas, 
Zz  —— Larsen’s state-of- happy subscribers. 
WE ANTENNAS the-art features So call 800-426-1656 or fax 
206-944-7556. 


set industry standards. They max- 
® 
Larsen Antennas 


imize cell system performance 
Increase voice quality, Prevent 
The Clear Choice™ 
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The farther from the cavity’s center fre- 
quency, the higher the attenuation. 

A band-reject cavity is the opposite. A 
Single frequency is rejected or “shorted 
out” of the circuit. Maximum attenuation 
occurs at the reject frequency. The further 
from the cavity’s center frequency, the 
lower the attenuation, 


Filter tuning 
How can this information be used for 


tuning? 

Remember the cavity configuration- 
bandpass or band-reject. Use the tracking 
generator and analyzer to produce the cor- 
rect frequency curve as shown on the spec- 
trum analyzer. 

For example, consider a bandpass cay- 
ity to be tuned to a center frequency of 
153.620MHz. Set the spectrum analyzer 
for a center display frequency of 
153.620MHz. Connect the tracking gen- 


NEW 


in Personal 


Communications. 


It's called "personal communication"... 


As in: We answer the phone. We talk to you. We listen and we provide solutions. 
It's what we do. Plain and simple. [t works, too. 


TGA Systems brings digital paging up to date with our new PRISM II Paging 
Terminals, TGA/Radiolabs Transmitters and DATANET Paging System Analyzers. 


We use the newest DSP technology, high speed PCM data highways and parallel 
processing with multiple 32 bit CPUs. PRISM systems will free you from the 
limitations of older designs. 


Want to know more? Call us...and see how well we communicate. 


404-441-2100 
FAX 449-7740 


800-998-TGA1 


Suite 150 
3100 Metllock Bridge Rac 
Norcross, Georgie: 30071 USA 


TGA 


Systems, Inc. 


See us in Seattle at PCIA 


BOOTH 746 


Redefining the art of electronic messaging 
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erator and spectrum analyzer as shown in 
Figure 2 on page 27, 

Loosen the locking set screws or nuts on 
the cavity’s tuning rod. Slide the rod in or 
out so that the attenuation is minimized 
around the analyzer display’s center fre- 
quency. The cavity is now tuned. Figure 1A 
shows the display that should appear on the 
analyzer. 

A reject cavity produces a reverse dis- 
play. Again set the spectrum analyzer cen- 
ter frequency to, forexample, 153.620MHz. 
Adjust the tuning rod so that the rejection 
notch on the display is centered and on the 
correct frequency. (See Figure 1B.) 

If the cavity is a band pass/band-reject 
type, there are two adjustments to be mace, 
Example frequencies are 153.62MHz 
(pass) and 154.22MHz (reject), The 
bandpass adjustment is set first using the 
cavily tuning rod. The band-reject is set by 
adjusting the capucitor. 

The capacitor usually is right beside the 
input connector on the cavity itself. It 
must be adjusted using either a nylon or 
other non-inductive tuning tool. (See Fig- 
ure 1D and 1F for lowpass and highpass 
response curves.) 

Note that most highpass/lowpass cavi- 
ties can be adjusted for either highpass or 
lowpass configurations within certain limits 
by watching the analyzer display while ad- 
justing the capacitor. 

The spectrum analyzer must be used to 
start the tuning process, and it gets you 
near the correct adjustments. The analyzer 
will indicate whether a cavity is set for 
highpass or lowpass. 

At the factory, fine tuning is performed 
with a network analyzer and return loss 
bridge. When such equipment is unavail- 
able, another fine-tuning method can be 
used with a transmitter, wattmeter and 
signal generator. The filters can then be 
put into service with a reasonable confi- 
dence level. 


Tuning rods too short? 

When tuning a filter, you may find that 
you “run out” of tuning rod. 

To go lower in frequency, the tuning rod 
must be pushed into the cavity. You may 
reach a point where the end of the rod out- 
side the cavity 1s too short to push it any 
farther. so the cavily cannot be adjusted 
any lower in frequency. 

When a manufacturer builds a duplexer, 
all the rods initially are the same length. 
Depending on the frequency requested 
when the unit originally was ordered, some 
tuning rods may appear longer than others 
after tuning. 

Most manufacturers then cut the rods 
so that they all protrude the same dis- 
tance outside the cavity. This cutting is 
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As the industry's undisputed durability leaders, land mobile antennas from A/S Mobile never le down on the 
job. Their superior technology, materials and manufacturing keep them working year after year. So you can 
retire your worries about land mobile antenna failure. 

A/S Mobile designs antennas for virtually all land mobile applications. And we work overtime packing 
in features other manufacturers leave out. Features like rubber O-ring seals for moisture protection. 

100% factory-tuned and locked coils for long-term frequency stability. And stainless steel whips for topmost 
durability. You can even ask for a flexible shock-obsorbent spring for high-vibration environments. And all 
A/S Mobile antennas are designed for peak efficiency. So they work every shift at 
maximum performance. 

Call A/S Mobile at 1-800-664-5274 and 
place your order for the highest quality antennas 
manufactured today. Unlike your retired fleet, 
the only thing our land mobile antennas will 
pile up is air time. 


30500 Bruce Industrial Parkwoy 
Cleveland, Ohio 44139-3996 
216-349-8400 

FAX 216-349-8407 


Your Wireless Connection.” 
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LOOP ADJUSTMENT 


Figure 3. inside the cavity, a loop connected to 
the cable connector forms the radiating and 
pickup element. The loop’s position can change 
the cavity’s performance. In newer cavities, the 
loop may be marked 0.5, 1.0 or 2.0. The loop 
turns when certain screws are removed. Turn- 
ing the loop makes the cavity's frequency re- 
sponse sharper or wider as required. If an ex- 
tremely selective cavity is required, rotate the 
loop while watching the spectrum analyzer dis- 
play to narrow the cavity’s bandwidth. See text 
for precautions. 


for aesthetic reasons only. Cavities look 
better when their rods are an equal 
length—that is, if the cavity never Is 
retuned. 

Unfortunately, a cavity supplied with a 
cut rod may cause problems during tuning, 
especially when its operating frequency is 
moved much—from 165MHz to 151MHz, 
for example. 

You have two options: Try to find a 
cavity with a longer tuning rod, or buy a 
new rod from the duplexer manufacturer, 
which can be expensive. 

When ordering filters, it is a good 
idea to specify on your purchase order: 
“Tuning rods not to be cut.” That way, 
if the frequency ever has to be changed, 
options are left open for further tuning 
or adjustment. 


Tuning loops 

Inside the cavity is a loop connected to 
the cable connector that forms the radiating 
and pickup element. 

The loop’s position can change the 
cavity’s performance. In newer cavities, the 
loop may be marked 0,5, 1.0 or 2.0. The 
loop turns when certain screws are removed, 
(See Figure 3 to the left.) 

Turning the loop makes the cavity's fre- 


quency response sharper or wider as re- 
quired. If an extremely selective cavity is 
required, rotate the loop while watching 
the spectrum analyzer display to narrow 
the cavity’s bandwidth. 

There is a trade-off. If the loop is ro- 
tated for a narrower passband. for ex- 
ample, insertion loss increases. Numbers 
on the cavity refer to its insertion loss 
measured in decibels. Note that if the cav- 
ity is a bandpass type. both loops must be 
rotated to, for example. the 1.0dB posi- 
tion. Otherwise, loss will increase substan- 
tially. The cavity must remain symmetn- 
cal for proper operation, 


Loop size 

Tuning loops themselves are a particu- 
lar length, depending on frequency. 

Making a big change in frequency may 
require changing the loop size as deter- 
mined by the manufacturer. When new 
loops are required, contact the manufac- 
turer for parts and components. 

Next: After initially tuning a filter using 
a spectrum analyzer and the technique de- 
scribed above, steps described in Part 4 
can be used with inexpensive test equip- 
ment for fine-tuning. 


The value of any paging system depends 
upon the quality of its support. That's why 
our Model 640 and 2000 Series paging 


terminals have the best technical support 
possible: 24 hours a day, 365 days a year. 


Since every terminal has a built-in modem for remote 
access, our application engineers can fine-tune your 
system any time you want. All by modem, on demand, 

Our ongoing development program, diverse product 
line, and industry success guarantee that you can count 
on our support for the lifetime of your operation. 

And our support starts now. We'll help you configure 
the terminal to meet your needs today and tomorrow. 


Mode! 640 and Series 2000 Paging Terminals 
- up to 50,000 subscribers, 38 telco trunks, 8 radio channels, 72 hrs voice storage 


We'll Always Be Here For You ! 


12335 134th Ct. N.E. 
Redmond WA 98052 
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The New STABILOCK’ 4015 Radio Test Set %t%. 
Tests Great—-Less Weight Y% 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn’t cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
(I spectrum analyzer with audio 
“| electroluminescent display for easy viewing night or day 
| licensed CLEAR CHANNEL LTR*® testing capability 
memory cards to load and run tests automatically, including all cellular formats 
digital storage oscilloscope 
| | internal battery 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered trademark of the EF Jonnsan Company STABILOCK 4015 1s a registered trademark of Schlumberger Technologies 
NEW FEF Quality Test Solutions 


Schlumberger Technologies 
/enicsson 2 | @ | EDAC TM Schlumberger Instruments 
P.O. Box 7004 
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(410) 472-7000 tiene 
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Canadian Representative Schlumberger Instruments Schlumberger Instruments Schlumberger Technologies GmbH 
Atelco Limited Victoria Road 50 Avenues Jean Jaurés Gutenberg Str. 2-4 
9225 Leslie St. Unit 7 Farnborough, Hampshire BP 620-06 D-85 737 Ismaning 
Richmond Hill, Ontario GU14 7PWingiand F-92542 Montrouge Cedex, France Germany 
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Digital signal processing 
in mobile radio communications 


The most significant advantages derived from a DSP radio design result 
from placing the radio intelligence in software, which is easy to modify. The 
radio can be customized to operate according to particular needs. 
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Figure 1, A voice signal can be represented as 
a continuous line that varies in level with time. 
To show how an analog voice signal becomes 
digital, the continuous line can be marked with 
‘Xs’ at equal intervals (see Figure 2). 


By Daniel I. Schwed 


Land mobile radio (LMR) communica- 
tions product users are increasingly being 
offered “cutting edge” technology, but is it 
necessary? 

For instance, a salesman sees you look- 
ing at a product display and asks, “What 
do you think about that hi-tech digital 
hand-held radio? Its new 40 MIP digital 
signal processor gives you more comput- 
ing power than Neil Armstrong had on the 
Apollo moon mission!” 

You point to the slightly lower-priced 
model on the left. “How about that one?” 
you ask. The salesman says, “Oh, that’s 
just our old analog version. It doesn’t have 
nearly the same horsepower as our newest 
model.” 


Schwed is staff engineer, Ericsson GE Mobile 
Communications, Lynchburg, VA. He has de- 
signed EGE communications products for the 
past five years. He has a B.S.E.E. from Washing- 
ton University, St. Louis. He is a member of the 
IEEE Signal Processing Society. 
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Figure 2, The voice signal from Figure 1 is 
marked with ‘Xs’ at equal intervals to represent 
‘sampling the signal’ for conversion to digital. 
Typically, for voice signals, sampling occurs 
8,000 times per second. 


You compare the features, and you ask 
yourself, “What am [ really getting by 
choosing the model with the digital signal 
processor? [t sounds too good to pass up, 
but [ don’t want to be paying for just high- 
tech mumbo jumbo,” 

My employer was first to offer digital 
signal processor (DSP) technology to 
public service users. Digital voice was 
added to its enhanced digital access com- 
munication system (EDACS) trunking 
systems without having to replace ex- 
isting equipment. 

The following information focuses on 
the DSP technology that was incorporated 
into our trunking system. Engineering 
mathematics have been replaced by com- 
mon-sense explanations. 


Digital signal processing definitions 

p> Digital — “Digital” means “to de- 
scribe as a number.” Numbers are the vo- 
cabulary of computers. 

Practically anything can be represented 
digitally. For example, a radio’s volume 
kneb might turn from 0 to 10. Zero is off. 
Ten is full volume. If the knob turned only 
in whole units, its only positions would be 
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Figure 3. With the continuous line as shown in 
Figures 1 and 2 removed, separate points rep- 
resenting digital sampling are readily visible. 
Notice that the fourth point is at a level of about 
50. 


0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10. With the 
volume set to &, instead of describing the 
audio as “quite loud” we could say, “It’s 
an 8.” We would be communicating in 
digital. 

» Signal — Anything that can be sensed 
continually is a “signal.” In LMR, the typi- 
cal signal of interest is voice (or speech or 
sound). The sound of an individual 
speaking a word or phrase is captured 
by a microphone as an analog (continu- 
ous) signal. 

Figure | above represents an analog 
voice signal as a continuous line that var- 
ies in level with time. To show how an 
analog voice signal becomes digital, the 
continuous line is marked with Xs at equal 
intervals. (See Figure 2 above.) This mark- 
ing represents “sampling the signal.” Typi- 
cal voice-signal sampling occurs 8,000 
limes per second, 

With the continuous line removed, each 
separate point is readily visible. (See Fig- 
ure 3 above.) Notice that the fourth point 
is at a level of about 50. 

Numbers in Figure 4 on page 36 corre- 
spond to levels marked in Figure 3. The 
entire number sequence represents the 


See NNT 
ee A ee ee eee eee eee) 


34. Mobile Radio Technology September 1994 


Parts will not seize together 
Easily removed 
Large improved grounding teeth 


“‘UltraLink CABLE 


Solves many problems experienced by mobile installers. 


Low-loss Teflon® dielectric 

- Withstands high temperature 

» Fits standard RG58 size connectors 

- Easily removed dual shields 

Used in our base and mobile antennas 


Cushcraft/Signals supplies a complete line of base and 
mobile antennas. Call us or your favorite distributor for 
fast delivery or our latest catalog. 


1-800-258-3860 - FAX:1-800-258-3868 


cushcrafi/ Signals 


48 PERIMETER ROAD; MANCHESTER, N.H. 03103 USA » TELEPHONE: 603-627-7877 = FAX: 603-627-1764 » TELEX: 4949472 
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original analog voice signal. 
> Processing — “Processing” describes 


se fei se Als oor de spo te aie ale what is done with the digital samples. A 


single computer chip processes the large 
SEES SS SO 58 Seo aoe ee | a a a quantity of numbers that represent a voice. 


After the numbers are loaded into the 
DSP chip, mathematical algorithms allow 
the voice to be altered. Think of the voice 
numbers as ingredients in a recipe, the 
computer chip as the chef, and the com- 
puter software as the cookbook. Process- 
ing results in a “cooked,” or modified, 
version of the voice, In LMR, voice that 


MAKE DIGITAL SIGNAL comes oul of the DSP chip has been 
DIGITAL PROCESSING changed to improve transmission from 


sender to receiver, 

Figure 5 to the left represents digital sig- 
nal processing in a radio. The processing 
steps in this diagram are described in the 
following sections. 


Figure 4, These numbers correspond to levels marked in Figure 3. The entire number sequence 
represents the original analog voice signal shown in Figures 1 and 2. 


TRANSMITTING VOICE 


DSP techniques 

Groups of algorithms tend to use the 
DIGITAL SIGNAL| RECEIVE same basic principles. or DSP techniques. 
PROCESSING ee: lo improve communications. 
p Speech compression and expansion— 
RECEIVING VOICE Speech compression decreases the quan- 
lity of digital voice numbers before 
sending them over the radio transmitter. 


Figure 5. This block diagram represents digital signal processing in a two-way radio. 


KKK STFCO yy 


NEW trom STI-CO—THE FIRST DISGUISED CELLULAR LOOK-ALIKE 
ANTENNAS that are both DUAL BAND and BROADBAND! 


The EF-150/450 ANTENNA looks exactly like an ordinary elevated feed 
style cellular antenna, but covers 24 MHz bandwidth in VHF and 20 MHz 
bandwidth in UHF. 


The EF-450/800 ANTENNA is also a perfect cellular replica, but covers 
15 MHz bandwidth in UHF and 60 MHz bandwidth in cellular. 


Available in roof and trunk lip mounts. More great coverage from... 


THE 


DISGUISE GUYS ~ 


STI-CO INDUSTRIES, INC. Sr a 


11 COBHAM DAIVE ORCHARD PARK, NY 14127-4187 (716) 662-2680 FAX -5150 
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“Inever opened the manual for my HP 8920A.” 


Either the new HP 8920A RF Commu- 
nications Test Set is easy to use, or 
the people who use it are particularly 
intuitive. 


We can't vouch for the latter, but 
there’s a lot we can offer about 


the former. Like what, you ask? Like 
the fact that virtually every RF test 
you'll ever need to do is available at 
the push of a front-panel button. 

The result? You get your job done 
faster. And better. Because the 

HP 8920A provides high-performance 
spectrum analysis, built-in encode/ 
decode capabilities for paging and 


trunking, and easy-to-use software for 


fast, repeatable, documented results. 
Speaking of pushing buttons, just 
push 1-800-344-3802 and ask for 
Ken or Charlie. They're two 
seasoned vets who can answer all 
your questions. They can also give 
you the details on how to get the 

HP 8920A for under $12,500. 

The HP 8920A — the end of manual 
labor. 
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Latest Enhancements 
¢ Variable frequency notch filter 
for SINAD (300 Hz to 10 kHz) 


© 5% power measurement 
accuracy 

e Signal/noise ratio 
measurement. 

* Adjacent channel power 
measurement 


There is a better way. 


G 
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PACKARD 


1943 Hew bett- Packard TMSPK192 MRT 


Expansion, the reverse of compression. is 
performed at the receiving radio to restore 
the original, larger set of speech samples 
to be heard on the radio speaker. 

The compression and expansion pro- 
cesses must be compatible. so the algo- 
rithms are presented in pairs. The match- 
ing set commonly is referred to as a vo- 
which is short 
decoder. 

Compression reduces the time required 
to transmit a voice, When speech is com- 
pressed by hall, two conversations can be 
transmitted simultaneously on the same 
frequency, a technique known as time- 
division multiple-access (TDMA). The in- 
creased airwave capacity makes more 
channels available to reduce waiting time 
during hours of peak use. 

How is it possible to shed part of the 
voice before transmitting and then restore 
i during reception without losing some- 
thing in the process? Compression trans- 
lates the speech into a shortened computer 
language. The receiving radio restores the 
translated speech to its original form. 


coder, for voice coder- 


Consider the following as an example of 


speech compression: A secretary takes dic- 
tation in shorthand with a few pen strokes. 


Future DSP features 


D Battery life improvement — The ra- 
dio scales back its transmitter power 
when close to an RF repeater. Also, bat- 
tery power is carefully monitored to indi- 
cate how much talk-time remains. Por- 
table radios operate longer between 
charges. 

DO Telephone answering machine capa- 
bilities — The radio has record and play- 
back capabilities. Voice is saved after 
compression to reduce computer memory 
costs. 

O Speakerphone capability — The ra- 
dio no longer requires a push-to-talk 
(PTT) switch. When you speak into the 
radio, a speech detection algorithm auto- 
matically starts transmitting. The speak- 
erphone operates full-duplex because an 
echo cancellation algorithm blocks 
speaker audio from transmission. 


The shorthand notation later is “expanded” 
to normal text by a typist. 

A radio’s DSP algorithms differ from 
this example in that they operate on speech 
segments considerably smaller than words. 


O Voice command — The radio no 
longer requires so many buttons and 
knobs. Using a speech recognition algo- 
rithm, it changes to the system and group 
that you tell it. 

O Voice lock — Unauthorized use of 
the radio is prevented because it only 
operates when it hears your voice, once 
again thanks to the speech recognition 
algorithm. 

OD Intelligent speaker output — lt no 
longer is necessary to adjust the speaker 
level when room noise changes, The 
speaker automatically adjusts for noisy 
and quiet environments. If room noise is 
recognized by the adaptive filter algo- 
rithm, antinoise is sent out the speaker 
along with the receive audio. (You have 
lo experience antinoise to really appreci- 
ate iL.) 


Each second of speech is divided into 45 
pieces for unique translation. 

pm Encryption-decryption — Digital, 
compressed speech sounds like stray noise 
when monitored on a scanner, although it 


Tait SMR repeaters: ‘Air Power” 
performance for less than $2000! 
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* Logic ready 

* 800 to 960 MHz; also UHF and VHF 
¢ One to five watts, continuous duty 

¢ Up to 128 frequencies 

e Part 88 ready 

¢ Two-year warranty 


Call now! 


Tait Electronics-U.S.A., Inc. 
1-800-222-1255 

Fax: 714/468-6944 

Now in stock at 


Primus Electronics 
(800) 892-1413 


Tait repeater shown with 
optional cabinet, and 
Trident TNT-60 fogic. 
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POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"H x 7%" W x 9%4"D) or the SL-11R (2%"H x 7"W x 9% "D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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9 Autry, Irvine, CA 92718 
ASTRON Telaphene: 714/456-7277 


CORPORATION Facsimile: 714/458-0826 
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Fast Turnaround 


can be heard clearly on any similar model 
of digital radio with the proper speech 
expander. Digital voice. therefore. inher- 
ently has a limited amount of security. 

Eneryption further secures the transmis- 
sion. Speech ts scrambled to sound like 
noise to an eavesdropper. An identical 
software “key” must be loaded into both 
the transmit und the receive radios for in- 
telligible reception, 

In an encrypted system. both transmit 


MOTOROLA 
PAGER CARE CENTERS 


and receive radios create a random num- 
ber for each speech number. (Random 
number generation is similar to flipping a 
coin in that the outcome, be it heads or 
tails. is unpredictable.) The random num- 
ber and the speech number are scrambled 
together mathematically at the transmitter. 
The receive radio unscrambles the en- 
erypted voice using an identical random 
number. This process requires identical 
random number generators tn both radios. 


Motorola can save you both 


Creating new value for Motorola Customers 
by going beyond pager repair 


Ask about our pre-screening, shelf ready and add-on 


Motorola Certified Technicians 
Motorola Replacement Parts 


Maintenance Programs 
Flat Rate Repairs 


Warranty programs. For further information, please 
call our warranty department at: (407) 735-8879. 


To order Motorola after market products at volume 


Computerized Warranty and 


Repair Tracking System 
Cosmetic Refurbishment 
Housing, Cap Code and 
Frequency Changes 

Free Outbound Shipping 


Los Angeles 


Why trust your pagers to anyone else? 


40 


El Segundo, CA 
(31D) 336-0081 


Dallas / Ft. Worth 
Farmers Branch. TX 
215; 241-1891 


discounts, call our Paging After Market & Accessories 
Distribution toll free #: 1-800-892-3068. 


Eight Motorola Pager Care Center Locations to Serve You 


New York 
Hack nsack, NI 
201) 489.4548 


Boynton Beach 
Boynton Beach, Fl 
(407) 333-0037 


Canada 
North York, Canada 
1416) 756 5624 


Atlanta Midwest Motorola do Brasil 
Decatur. GA Schaumburg. IL S30 Paulo, SP Brasil 
4041 981-5070 708) 576-5753 9 -35-11-821-999) 


(A) MOTOROLA 


PAGER CARE CENTERS 
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The most essential point to make about 
encryption is that there are more than | 
billion billion (1 quintillion) possible keys 
to load into the radio. Users may change 
the keys whenever convenient: daily key 
changes usually are sufficient. Different 
keys may be assigned to different: talk 
groups. 

The key interacts with the random numn- 
ber generator to determine the order in 
which the random numbers are selected, 
Without the exact matching key. the con- 
versation sounds like notse, 


RF modulator-demodulator 

The RF modulator-demodulator (no- 
dem) changes the digitized voice to im- 
prove its ability to wavel cleanly through 
the airwaves. This optimizing function 
takes into account the kawvs of man and the 
laws of nature. Por instance. the RF com- 
munications channel is subject to federal 
restrictions that specify, among other 
things. maximum power level and muaxi- 
mum channel bandwidth. In addition, the 
LMR environment poses physical con- 
straints, such as “shadowing.” as when the 
receiving radio's channel is obstructed by 
a building or a hill. 

How does an end-user benefit from a 
superior-quality RF modem? First. opt- 
mizing the voice for transmission reduces 
the probability of digital speech errors at 
the receiving radio, (Error is defined as a 
mismatch between the digital voice num- 
ber transmitted and the digital voice num- 
ber received.) Fewer errors add up to in- 
creased voice quality as heard on the radio 
speaker. 

Second. if the transmission is always 
good, the speech rate can be increased 
through a good RF modem just short of the 
rate at Which speech errors appear. This 
characteristic, in technical terms. is called 
improving throughput. 

Improved throughput frees transmitter 
airtime. When speech is transferred twice 
as fast.as before, wo conversations can be 
conducted on the same frequency at the 
same ume. 

Here is an example of how people tke 
on the modem function. They instinctively 
modify their normal means of communi- 
cation to increase effectiveness in a noisy 
channel. 

Utility worker Bob is talking to co- 
worker Jeff at the location of a downed 
power line. He raises his voice to be heard 
over the noise of a rainstorm. Their work 
is interrupted by a sharp whistle coming 
from about 40 feet away. They immedi- 
ately turn toward the sound: they see their 
crew manager pointing to sparks coming 
from the next pole that has fallen down, 

My employer is committed to continual 


WHATEVER YOUR GAME" 
YOUR BEST BET IS... 


Vician's "BASE COMMANDER" 


Fleet Management Systems 


In-Plant Hardware/Software design and Manufacturing provide assurance that we can meet your system needs 


Since 1975 Midian's Fleet product designs have 
been head and shoulders above the competition. 
Our design team has 117 years of combined 
experience in Communications Electronics. This 
translates to systems that are configurable to the 


varied needs of your customers, 


Whether your application is for mobiles, =| 
portables, remotes, bases or repeaters, y 
our boards, under-dash boxes, handset, = 

. ‘ a 
or microphones will fill the need. 


Some of the many system features provided are as 
follows: 


* Automatic Number Identification 
¢ Emergency Number Identification 
¢ DTMF and Five-Tone Formats 

* Optional GE-Star® 

* Transpond 

* Status/Location 

* Midian Deadbeat Disable with Re-enable 
Non-Predictive Decoding Dm 
Lost or stolen radio destruct Uf} | MS 
Remote Monitoring of background conversations 
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For further information call "The World Leader in Communications Technology" 
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2302 E. 22nd Street : 
Tucson, Arizona, USA 85713-2024 
Order Line: (800) MIDIAN’S (643-4267) ¢ FAX Line: (602) 884-0422 « Service Line: (602) 884-7981 


THE WEST'S 
COMMUNICATIONS 
CONNECTION FOR 


VOICE IMPROVEMENT FROM ERROR CORRECTION 
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ANI, Burst, CTCSS, 
DIMF, Two Tone 
Signalling, Mobile 
Data Systems, 
Voice Scramblers 


0 
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Figure 6. Digital voice with error correction typically delivers improved reception, especially as the 
distance between the transmitter and receiver increases, compared to analog voice. In this ex- 
ample, at a distance of 40, analog voice is significantly degraded, while digital voice is nearly 
perfect because of 100% error correction. Past 40, digital voice quality falls rapidly. The ability to 
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Call Today: 
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correct is lost because of the large number of errors in the received signal. 


improvement of the RF modem function. 
In addition to providing the 25kHz-to- 
12.SkHz channel-splitting capability (fre- 
quency-division multiple-access, or 
FDMA), the current technology can trans- 
mit multiple conversations through a 
single channel (TDMA). The combination, 
F-TDMA, provides a frequency migration 
strategy to ensure FCC compliance well 
into the next decade. 


Error correction 

In the RF modem discussion, error was 
defined as a mismatch between the digital 
voice number transmitted and the digital 
voice number received. Such errors re- 
duce voice quality. Fortunately, DSP tech- 
niques allow a large number of errors to 
be corrected. 

Error correction fixes pieces of speech 
that are lost or changed during transmis- 
sion. A scratch in a compact dise record- 
ing goes unnoticed by a listener during 
playback because error correction fills the 
gap with the missing sound. 

Similarly, radio communication error 
correction improves voice quality. With 
DSP, the effect is most noticeable at the 
extremities of the coverage area. Figure 6 
above shows the type of improvement, 
compared to analog systems, typically ob- 
tained with error correction. The digital, 
error-corrected transmission maintains 
nearly perfect voice quality at a large dis- 
tance from the transmitter. At a distance 
of 40, analog voice is significantly de- 
graded, while digital voice is nearly per- 


fect because of 100% error correction. Past 
40. digital voice quality falls rapidly. The 
ability to correct is lost because of the large 
number of errors in the received signal. 

The merits of error correction are diffi- 
cult to believe at first. A user might ask, 
“Are you telling me that if you miss a 
spoken word, you can somehow get it 
back?” The answer is “Yes.” 

One class of error correction relies on 
redundancy. For each spoken word, three 
copies are transmitted. The receiving radio 
performs a function (called voting) on the 
received voice. Two out of three wins. 

Here is an an example. 

With sirens blaring, firefighter Joe is en 
route to a burning building downtown. Joe 
calls the dispatcher and engages in the 
following awkward conversation. 

“BLEEP there any BLEEP there?” 

“What?” 

“Are there BLEEPims there?” 

“What?” 

“Are BLEEPny victims there?” 

The dispatcher thinks about the last 
three interrupted messages from Joe, puts 
together his message and replies, “There 
are no victims there. The building is 
empty.” 

Another class of error correction relies 
upon the fact that transmitted voice can be 
represented by a small set of allowable 
numbers quite different from one another. 
If a number changes slightly during trans- 
mission, the receive radio can correct it. It 
assumes that an erroneous number should 
be changed to the number that it most 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. te 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN. All models avaiable in a variety 
of gain configurations. 
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resembles in the allowable set. 
Here is an example of error correction 
using words instead of numbers: 
Consider that eyes are typically de- 
scribed by their color. 


Received Phrase Error Corrected Phrase 


The suspect has 
blue eyes. 


The suspect has 
bloe eyes. 


The suspect has 
dreen eyes 


The suspect has 
green eyes. 


The suspect has 
brow! eyes. 


The suspect has 
brown eyes. 


Error correcion is a game of odds. [tis 
more likely that a small number of errors 
will occur than a large number, If not, error 
correction would be useless. In this ex- 
ample. the receive word “dreen™ may re- 
ally not be “green” with one letter in error, 
but “brown” with three letters in error. 

The error-correcting approach used in 
EDACS makes use of both methods de- 
scribed above. 


Hardware replacement 
Land mobile radios used to have dis- 
similar analog. digital and RF parts de- 


signed by analog, digital and RF electrical 
engineers. This “mixed” radio design ap- 
proach is complex, and it requires speciil- 
ists and specialized parts for what becomes 
a difficult radio development project. 

Land mobile radios now are designed 
largely by digital signal processing engi- 
neers. all of whom write software for a 
single DSP chip. What has happened to the 
analog. digital and RF components? Some 
still exist, yet many hardware components 
have become unnecessary. Functions they 
once performed have been replaced by 
DSP sofiware algorithms. 

Software algorithms are Mexible enough 
to handle multiple operating modes. For 
instance, F-TDMA soltware co-exists with 
software required to handle digital and 
analog platforms. This Nexibility is the key 
to equipment interoperability. 

Simplifying radio design by standardiz- 
ing on a one-chip DSP platform offers end- 
user advantages. The radio can be smaller 
and thus easier to maneuver. In the long 
run, fewer parts result in lower cost und 
increased reliability, A radio with fewer 
parts is easier to build and more difficult 
to break. 

The most significant advantages derived 


Before You 


from a DSP radio design result from plac- 
ing the radio intelligence in software, Soft- 
ware is easy to modify, und the radio can 
be customized to operate according to par- 
ticular needs. ft can be upgraded with next- 
generation sofiware to protect it from ob- 
solescence. The radio cun operate in many 
modes to retain backward compatibility 
with older equipment. The radio usually 
can be examined and repaired quickly 
without having to take it apart. Radio fea- 
ture upgrades can be obtained as needed or 
when they can be afforded. 

When voice communication is handled 
digitally, it is inexpensive to add data ca- 
pability. Digital data is composed of num- 
bers that represent non-voice information. 
Radios can pass this information through 
the encryption and modem functions at no 
additional radio system cost. 

As DSP technology matures, conven- 
tional systems will inherit features that 
were, at one time, only cost-effective in 
trunked systems. 
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Moducom’s Ultra-Com PRO workstation permits complete 
screen programming and modifying, at no additional cost. 

The Ultra-Com PRO allows you to design screens for your 
specific requirements, without changing personality PROMS. 

The exclusive SCREENMAKER feature does not require the use of 
predetermined display modules or paging screens. 

Only the Ultra-Com PRO can completely program and recon- 
figure screens without software changes. 

Other systems claim “full programmability," but usually require 
firmware changes. Not Moducom: We claim it, and demonstrate it! 
Moducom helps you design operating screens for function, color, 
switch sizes and location...and much more, with the exclusive 
SCREENMAKER and CUSTOMIZER programs available only with 
the Ultra-Com PRO communications workstations.. 


Check the facts before you buy. Then check the source: Moducom. 
Cail or write for our literature package and free programming demo disk. 
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MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 


(818) 764-1333 e 
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ELIMINATE BACKGROUND 
NOISE IN A SNAP! 


THE 592T — PERFECT FOR HIGH NOISE ENVIRONMENTS. 


Shure’s new 592T handheld electret condenser microphone is the only land mobile 
microphone with patented noise-canceling technology. The 592T also has extremely 
low sensitivity to hum and low susceptibility to radio-frequency interference. All this 


provides crisp and clear communication — even in the noisiest environments. 


Like all Shure ModuLink® microphones, the 592T features a Million Cycle Plus™ leaf 
type switch for longer, trouble-free use and a virtually indestructible Anmo-Dur® case. 


MODULINK® TECHNOLOGY — MAKES CONNECTION AND 


CORD REPLACEMENT A SNAP. 


The 5921 is part of Shure’s patented ModuLink System 1. 
Modular cordsets allow the 592T to plug instantly into 
virtually all popular radio transceivers with no hardwiring, 
making installation and cable replacement literally a snap. 


Modular plugs snap quickly into the base 


BUILT BY SHURE MEANS BUILT TO LAST. of the mizoghone 


You'll be able to see and feel the quality of our 


microphones as soon as you pick one up. No 
microphones are tested tougher, last longer or 
perform better. 


| For more information about Shure Modulink 


microphones, cordsets and compatible trans- 
ceivers, call 1-800-25-SHURE. 


The 5901 transistor omplified dynamic (left) ond 8851T ® 
Continuous fone (right) microphones are also port of the SH 
Modulink System 1. 


The Sound of the Professionals®... Worldwide. 
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A transparency of Figure | can be 
made to fit the scale of a topographic 
map and can be used as an overlay to 
determine the elevation of the various 
points required for calculating average 
terrain elevation. The tower site or cen- 
ter point is used eight times in the cal- 
culations, once for each radial. so it 
carries more weight than the other 


points on the radials. Once the eleva- 
tion at each of the points is determined, 
they are added together. Then the sum 
is divided by 48 to yield the average 
terrain elevation. 

Once the average terrain elevation is 
determined, the HAAT, or effective an- 
tenna height, is determined by adding the 
antenna tower height above ground level 
(AGL) to the tower site elevation above 
sea level (ASL), then subtracting the av- 
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Recelve only 


P30VD, P35VD, P40VD, P45V¥D 
P30VDG, P3S6VDG, P40VDG, P45VDG 
P1SOVD, P1G0VD, P170VD 

PISOVDA, P160VDA, P170VDA 
P150V0G, P1G0VDG, P170VDG 
P450VD, P460VD 

P450VDA, P460VDA 

P450VDG, P4G0VDG 

P8OOVDG, P830VDG, P&60VDG 


Inline (rf switched) 
SP30VD, SP35VD, SP40VD, SP45VD 


SP150VD, SP160VD, SP170VD 
SP150VDA, SP180VDA, SP170VDA 
SP150VDG, SP160VDG, SP170V0G 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450VDG, SP460VDG 


Every preamplifier is 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 
90-35, 35-40, 40-45, 45-50 
160-160, 160-170, 170-180 
160-160, 160-170, 170-180 <1.1 15 0 
160-160, 160-170, 170-180 


30-35, 35-40, 40-45, 45-50 
SPSOVDG, SPGSVDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 
160-160, 160-170, 170-180 
160-160, 160-170, 170-180 
150-160, 160-170, 170-180 
460-460, 460-470 
450-460, 460-470 
450-460, 460-470 


Device 
Type 


N.F. Gain Comp. 
(dB) (dB) (dBm) 


Price 


<13 15 0 DGFET $ 44.95 
<05 26 +12 GaAsFET $100,95 
<15 15 O OGFET $ 44.95 

DGFET $ 56.95 
<0.5 24 +12 GaAsFET $109.95 
<18 15 -20 Bipolar $ 49.95 
<12 16 -20 Bipolar $ 74.95 


<0O5 16 +12 
<06 19 +12 


GaAsFET $109.95 
GaAsFET $119.95 


<14 15 0 OGFET $ 74.95 
<0.55 26 +12 GaAsFET $139.95 
<16 15 0 DGFET § 74.95 
<1.2 «15 0 DGFET $ 86.05 
<0.55 24 +12 GaAsFET $139.95 
<19 15 -20 Bipolar $ 79.95 
<1.3 16 —20 Bipolar $104.95 


<0.55 16 +12 GaAsFET $139.95 


aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 


meter. AX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts tranamitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 © 203 582-9409 


commercial and special preamplifiers avaliable in the 
1-1000 MHz range. Please include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Alr mall to foreign 
countries add 10%. Order your ARR RX only or Inline 
preamplifier today and start hearing like never before! 


eo 
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erage terrain elevation. The step-by-step 
process is shown in the table on page 48, 


Effective mobile antenna height 

For mobile antennas, a factor known as 
minimum effective height must be consid- 
ered. The graph in Figure 2 on page 8 
provides an approximation of the mini- 
mum effective mobile antenna height over 
poor soil, good soil and sea water. The 
dashed lines indicate that the minimum 
effective height of a mobile antenna at 
ISOMHz is approximately 6 feet. The 
minimum effective height should be used 
for calculations if it is greater than the 
actual height of the mobile antenna. If the 
actual height of the mobile antenna is 
greater than the minimum effective 
height, then the actual height should be 
used. 


Antenna gain figures 

When using various formulas involving 
propagation und path loss, the reference 
antenna for the antenna gain figures must 
be clearly understood. A lossless halfwave 
dipole has a gain of 2.15dB over the iso- 
tropic radiator (a theoretical antenna with 
equal radiation in all directions). When the 
isotropic radiator is used as the reference, 
the gain should be stated in dBi. When the 
halfwave dipole is used as the reference, 
the gain should be stated in dBd. 

Mobile antennas usually are refer- 
enced to the quarterwave mobile an- 
tenna. Compared to a halfwave dipole, 
the quarterwave mobile antenna would 
have a gain of about —IdBd. 


Effective radiated power 

The term effective radiated power 
(ERP) takes into consideration any losses 
or gains in the system between the trans- 
mitter output and the antenna (including 
antenna gain). It is easier to work with 
dBm or dBW units of measure because 
line losses and antenna gains are usually 
given in dB. To convert transmitter out- 
put to dBW, use the following formula: 


dBW = !0logP {1} 


To convert dBW back to power in walls 
use this formula: 


watts = antilog (dBW/10) {2] 


As an example, suppose that a transmit- 
ter has an output of 1OOW, a transmission 
line loss of 2dB and an antenna gain of 
5dBd. The transmitter output in dBW is: 

dBW 1Olog( 100) 
= 10(2) 
= 20dBW 


COMMUNICATI on ¢ 


Meridian is in tune with your 
antenna site needs. 


When it comes to antenna site space in Southern California, we’re proud to offer a parade 
of essential sites that provide coverage from the Mexican border to Santa Maria. 

And while we may be tooting our horn, we'd like to mention that our state-of -the-art 
facilities are equipped to beat the band. 

This year we're installing continuous site monitoring to keep in rhythm with temperature, 
electricity status and other important variables. Another addition this year is a new high- 
security access system. Other features that will be music to your ears include stand-by 
power, air conditioning, and comprehensive site maintenance. 

Our free organizer can be instrumental to your success! 

Our Pocket Site Selector and Organizer is packed with useful information including site [S 
specifications and site coverage areas, as well as site selection guidelines. 

This pocket reference is another example of how Jack and Rich Reichler work in harmony with every 
client. For your free Pocket Site Selector and Organizer call us at (800) 400-SITE. 

And get some oompa in your sites. Great sites, great service, since 1956. 


Meridian Communications 

23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818)222-5655 © (800) 400-SITE (7483) © Fax (818)222-2857 

Visit us at PCS in Seattle, Sept. 21-24, Booth #1010. 
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The effective radiated power is: 


20dBW — 2dB + 5dB = 23dBW 


The ERP in watts ts found from: 


watts = antilog(dBW/I10) 
= antilog(23/10) 
= antilog(2.3) 
= 199.5W 


Noise degradation 

If the mobile unit is operating in a 
heavily industrialized area, the noise level 
probably will cause significant degrada- 
tion of the signal. That is, a higher signal 
level will be required to produce a given 
level of quieting or a given SINAD ratio 
from the receiver. The noise problem is 
less severe at VHF highband than on VHF 
lowband. As the operating frequency in- 
creases, the noise problem decreases. 

According to Electronic Communications 
Handbook (1988 McGraw-Hill). the noise 
degradation in suburban residential New 
York is 10dB at ISOMHz, 6dB at 450MHz 
and OdB at 900MHz. In rural areas, the noise 
degradation would be much less: 2dB or 
3dB or even less in extremely quict areas. 


DISTANCE FROM TOWER IN MILES 


RADIAL AZIMUTH 


| 640 | 675 | 700 
700 750 725 730 740 
680 sao | eso | 640 | sso 


TOTALS “= Cake “ 


(1) Add column totals = through (F) = 32,550 


(2) Average terrain = step (1) + 48 = 678.125 
(3) Tower site elevation = 690 
(4) Antenna height = 500 


(5) HAAT = (3) + (4) — (2) = 511.875 


Table 1. Step-by-step process for determining height above average terrain. 


ing from the vehicle itself. This is one noise 
source that the mobile receiver cannot 
avoid. It can greatly degrade reception even 
at VHF highband frequencies. 


Reliability ratio 
To improve the reliability or probabil- 


reliability margin must be built into any 
formula for calculating radio coverage 
area or range. Higher probability factors 
require greater reliability ratios or fade 
margins in decibels. In the following 
graphs of radio communications range, 
the probability of communication is 90% 


One noise factor is the ignition noise com- — ity of communications, u fade margin or The reliability ratios are: [4dB for VHF 


<a | 


padre AR ONe 


fede alt 


Introducing the STI-9000, a simple, cost-effective system 
that measures signal coverage for: 
Cellular, Paging, Broadcast & Mobile Radio. 


The STI-9000 offers: 


Survey 


Technologies 


Incorporated 


For more information, 
contact Bill Peek at 


503-591-5986 


* Mobile Touch-Screen Control 

* Instant Signal Coverage Contour Plots 
* Real-Time Measurements Display 

* State-of-the-Art GPS Accuracy 


SURVEY TECHNOLOGIES. INC. * 17980 SW SHADYPEAK * BEAVERTON, OREGON 97007 © FAX: 503-591-5986 
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CONVENTIONAL RADIOS. 


Hreh Performance Sound 
Systemes anviere crisp, clear 
communications even in the 


teorst conditions 


Rackiil controls with bright 
casy lo read LED displays 
mathe the IMUAME mabile 


radios ideal for night ase 


Die-Cast Metal Chassis & 


Mil Spee Rating for day-in 


—_—_—__ 
day-out use in the most 
Wideband coverage allows ———— demanding applications. 
one radio to be used for \ D2 SE, F 
nen / 


many applications 


y 


i 
ANT =I | 

| 
P i=" 
| fo 

= 


/ 


or / 


| | \ | / 
| ] } | \ 
\ | | \ 
| | 
) \ 
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JNCONVENTIONAL FEATURES. 


Uniden’s IMU/IMH 99-channel mobile radios are 
setting the pace out on the road. 


First we brought intelligence to trunked radios. 
Now for some conventional wisdom. 

Our IMU/IMH wide band radios are 
designed for day-in, day-out use in the most 
demanding applications. Their 99 channel capacity 
and priority scan ensure you won't miss an impor- 


tant dispatch. And they operate on 40 watts VHF 


and 30 watts UHE, for maximum performance. 


Wide-band operation makes it possible to 
cover the entire VAF and UHF band without degra- 


dation. And a touch of a button gives you instant 
Talk-Around capability for ease of use. 

Plus, you'll enjoy the first-class ergonomics 
Uniden is famous for. Like backlit controls for night 
use, and easy-to-read LED displays. 

All of which make our IMU/IMH conven- 
tional radios anything but conventional. 

For more information on LMUAMH radios, 


jlease call us toll free at (800) 235-3874, extension 
} : 


3639 today. m 
uniden 


Quality Goes the Distance 
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Figure 4. This is a graph of range vs. tower height for 450MHz with an 
effective radiated power (ERP) of 100W. The complete set of operating 
characteristics is: EAP = 100W; gain of mobile antenna = —1dBd; re- 
ceiver line loss = 1.5dB; noise degradation = 1dB; receiver antenna 
height = 6 feet; probability of communication = 90%. 


1 dB INCREMENTS ——"_> 


BASE ANTENNA HEIGHT (HAAT) (FT.) —————-—-> 


10 
5 10 14 


<____——__ RANGE IN MILES ——————_—_> 


Figure 5. This is a graph of range vs. tower height for 850MHz with an 
effective radiated power (ERP) of 100W. The complete set of operating 
characteristics is: ERP = 100W; gain of mobile antenna = —1dBd; re- 
ceiver line loss = 1,5dB; noise degradation = OdB; receiver antenna 
height = 6 feet; probability of communication = 90%. 


highband, 17dB for UHF and 19dB for 
850MHz. 


Radio coverage graphs 

The graphs of radio range are based on 
terrain data from the Eastern Seaboard and 
Central Plains states with gently rolling ter- 


For Worry-Free Communication, 


rain and average hill heights of 50 feet. 
Three graphs are presented: Figure 3 on 
page 8 for VHF highband (155MHz), Figure 
4 above left for UHF (450MHz) and Figure 
5 above night for 800MHz (850MHz). Be- 
cause all of these graphs are similar, only 
one will be described here. The graph in 


It Pays To Be Well Connected. 


New LMR” 500 Low-Loss, Low-Cost, 
Flexible Communications Cable Gives You: 


>» Loss of 3.13 dB/100 feet at 900 MHz. 
>» Greater than 90 dB RF shielding. 
» Weather resistant polyethylene jacket. 


>» Minimum bending radius of 1". 


> $0.90 per foot. 


Times Microwave Systems LMR Cables and Connectors... 
A Better Connection. 
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Figure 3 is for VHF highband. The vari- 
ous characteristics are listed. If the char- 
acteristics you need to use differ from 
those listed for this graph, adjustments 
can be made using the vertical decibel 
scale at the right. For example, this graph 
is based on an effective radiated power 


electone 


2S 


ph? ta] 
mY. 


la the short time since its introduction in 1992, 
SmarTrunk " from Selectone has become the world 
standard for low cost radiotelephone trunking. 


Now, Selectone is proud to announce SmarTrunk II, 
featuring a new proprietary digital signalling format for 
greater speed, extended coverage range, and higher 
system security. A new choice of operating modes 
includes radiotelephone trunking, fleet dispatch trunking 
and conventional radio operation. 


SmarTrunk || operates on any frequency band and 
provides many of the same features as cellular and 


800 MHz trunking systems—but at a fraction of the cost. 


INTRODUCES 


pi 


“i 


DIGITAL 
TRUNKING 
SYSTEM 


¢ Dispatch Trunking 
e Radiotelephone Trunking 


Here are just a few of the many NEW features offered by 
SmarTrunk Il: 


* Choice of operating modes; radiotelephone trunking, fleet 
dispatch trunking and conventional 


* True “cellular-like” operation in radiotelephone trunking mode 


¢ True “PTT-only" dispatch operation in fleet dispatch trunking 
mode 


* Store and send dialing and last number redial (just like 
cellular) 


« Automatic 10-number memory speedial (user 
programmable) 


¢ Multiple modes of conventional operation 


« Remote “Radio-kill”” to disable illegal or non-paying 
customers 


* Downward compatible with existing SmarTrunk systems 


* Low cost upgrade kit available for existing SmarTrunk 
controllers 

* Compatible with radios manufactured by Alinco, Kenwood, 
Kyodo, Motorola, Nissei, Ranger, Standard, and Yaesu 


electone 
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FOR COMPLETE DETAILS, CALL OR WRITE TODAY: 
Selectone Corporation 

23278 Bernhardt St. * Hayward, California, USA 94545 
Toll Free: 1-800-227-0376 

Phone: (510) 887-1950 ¢ Fax: (510) 887-4011 


(ERP) of 1OOW. If the ERP you are using 
is different, simply apply the formula: 


dB = 10log(P/100) [3] 
where 
P = effective radiated power in watts, 


This calculation yields a UB correction fig- 
ure to apply to the graph. For example, if the 
ERP is 200W. a +3dB cormection figure re- 
sults from Formula 3. Here is how to apply the 
correction figure to the graph. 

Suppose. in Figure 3, that the antenna height 
(HAAT) is 200 feet. According to the graph, 
the range for LOOW ERP is approximately 15.3 
miles. [f the effective radiated power is 200W 
instead of LOOW, the dB correction figure will 
he +3dB. To get the range for 200W ERP, 
move from the 200-foot point over to the right 
dB scale and up 3dB. Move back ever to the 
graph and down to the horizontal range scale 
to find the new range of approximately 18.3 
miles for the corrected ERP figure. 

Corrections for dillerent noise levels also 
can be applied the sume way. Receiver sensi- 
tivity also can be adjusted this way. For ex- 
ample. the graph in Figure 3 ts for a receiver 
sensitivity of 0.35V (12dB sixap). If your re- 


ceiver sensitivity is 0.7V, the correction factor 
would be: 


dB = 20log(0).35/S) 
= 20log(0.35/0.7) 
= 20logi0.5) 
= 2((-0.3) 
= —6dB 
where 
S = 12dB SINAb sensitivity tn V, 


Be sure to observe the value signs of the 
dB correction factors. Negative correction 
factors reduce the range. and positive cor- 
rection factors inereuse the range. 

Figure 3 shows that doubling the antenna 
height is equivalent to a 6dB change. This 
relationship means that the same effect can 
be achieved by using a higher-gain base 
antenna. using a higher-gain mobile an- 
tenna. using better transmission line to re- 


duce line losses, increasing transmitter 


power, using receivers with better sensitiv- 
ity or any combination of the above that 
results in a net increase of 6dB. 

Figure 3 also shows that a 6dB increase 
boosts the range by about 40%. A 12dB 
increase extends the range by about 100%. 


COMTELCO oustaes, inc. 


A, American company building quality 


products in the USA since 1978. 


If you haven't tried our antennas, you may be 
missing out on one of the best values in the 


industry. 


We guarantee you will be pleased with both 


our price and performance. 


¢ Omni Base Station 
° UDA - YAGI 

* Mobile Cellular 

¢ Accessories & Mounts 


° VHF/UHF Dual Band 
* Marine Cellular 
* Mobile Two-Way 


Antennas for: Low Band, VHF, UHF, 
800/900 Cellular/SMR and 1.9 GHz 


Call for Free Data Book 
1-800-634-4622 


Fax (708) 790-9799 


501 Mitchell Road, Glendale Hts.., Illinois 60139 


Mobile Radio Technology September |994 


Circle (45) on Fast Fact Card 


For example. to increase the range by 40%, 
we could increase the antenna gain of the 
base station by 3dB and double the power 
(another 3dB increase). 

Quadrupling the antenna height is equiva- 
lent to a 12dB change. This change is equal 
to increasing the transmitter power by a 
factor of 16. The increase in antenna height 
must be effective height or HAAT. For ex- 
ample, if the average terrain elevation is 
750 feet. the antenna tower is 200 feet and 
the tower site elevation is 1.500 feet. then the 
HAAT is 1.500° + 200° — 750° = 950. If the 
uctual tower height is doubled (from 200 feet 
to 400 feet) the new effective height is: 1,500" 
+ 400 — 750 1,150. Thus. the effective 
height increased (rom 950 feet to 1,150 Ieet, 
much Tess than double, This change would 
result in only a slight improvement. 

The graphs in Figures 4 and 5 are similar 
to the graph in Figure 3. but they are for 
450MHz and 850MHz operations. Graphs 
such as these must be used cautiously and 
with two parts common sense! Even so. 
they are useful in making a determination 
of average coverages lo be expected from 
given operating characteristics. 


Computerized coverage plots 
Computerized coverage plots have taken 


Model AN930 
9 kHz to 22 GHz 


Model AN940 \ 
9 kHz to 26.5 GHz 


‘ea 


With frequency coverage of 9 kHz to 2.9 GHz for the AN920, 
9 kHz to 22 GHz for the AN930, and 9 kHz to 26.5 GHz for 
the AN940, the AN900 series of spectrum analyzers can match 
your RF and microwave testing requirements. 

In addition to being full-featured, portable spectrum analyzers, 
each AN900 series model provides unique measurement 
features never before available on any spectrum analyzer. 

A wide 30 MHz resolution bandwidth filter provides 
unequalled measurement capability on wideband or spread 
spectrum signals. When used in combination with the built-in 
FM/AM receiver and modulation measurement scales, direct 
measurement of wideband signal modulation components, 
including frequency agile signals, is possible. 

A 25 MHz digitizing rate enables zero span measurements on 
pulsed RF and digital signals at sweep rates as fast as 200 ns/div. 
Pretrigger and posttrigger delay allow precise time interval or 
gated measurements. 
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RENT DIRECTLY FROM IF 
Call 1-800-835-2352, 


CRAFTED WITH PRIDE IN 


Model AN920 
9 kHz to 2.9 GHz 


An automatic trace limits test function performs unattended 
monitoring and detection of erroneous signal conditions. 
Captured signals can be automatically stored in memory with 
time and date stamp for later recall and analysis or sent directly 
to a plotter via the standard RS-232 or IEEE-488 interfaces. 

A logical front panel control layout that avoids the use of 
menus or shift keys simplifies operation and enhances user 
productivity. For field use, a rugged portable design is comple- 
mented by the ability to operate from DC power sources or 
from an optional rechargeable battery pack. 

Other optional built-in features, including a 2.9 GHz tracking 
generator, quasi-peak detector, and 0.02 ppm time base, 
expand each model’s possible uses. 


Contact IFR for more information 
or to arrange for a demonstration of 
the AN920, AN930 or AN940. 


/ 


10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / 1-800-835-2352 / FAX 316/522-1360 


@ IFR SYSTEMS, INC. 


|S on a 4 
i] 25 50km 


Ded 4 dbo Bef 
0 25 50 mi 


Figure 6. This radio coverage plot was produced with SoftWright’s Terrain Analysis Package. The 
various terrain elevations are retrieved from a terrain database and the various elevations are com- 
puted for each point (at 0.1-mile increments) on each radial. This plot contained 360 radials. This 
contour is for 16dBu or 6.34.V/m. Considering a mobile antenna gain of —1dBd and a line loss of 1.5dB, 
this will produce slightly more than 1uV at the receiver input at 160MHz along the 16dBu contour. 


much of the guesswork out of radio range rain elevations, antenna height and other per- 
calculation. Computer programs take into — tinent factors. Coverage plots can be printed 
account effective radiated power, required sig- on a dot matrix printer or a plotter with county- 
nal level. probability of communications, ter- line boundaries included en the plot. 


Figure 6 at the left shows a computer- 
generated contour plot prepared with 
SoftWright’s Terrain Analysis Package soft- 
ware. This plot was prepared using 360 radials 
at 1° spacing. The incremental value on each 
radial was 0.1 mile. This plot provided a con- 
tour with excellent resolution. The signal level 
for this contour was 16dBu. At 160MHz, with 
a line Joss of 1.5dB and a quarterwave mobile 
antenna, the signal Jevel at the receiver input 
is slightly higher than 1. 

Several computer programs that are use- 
ful in determining signal level, radio range, 
path loss. HAAT calculations and ERP cal- 
culations are available from the author. The 
cost is $10 plus $2.50 for shipping and han- 
dling, Please specify 3¥-ineh or 54-inch 
floppy disk. These programs are for IBM- 
compatible PCs running MS-DOS. Write to 
the author at 204 Tanglewylde Drive, 
Spartanburg, SC 29301-2949, 

Stay tuned! 
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KEEP THE LIGHTS ON 


OR PAY 


$8,000.00! 


THAT'S THE FCC’S FINE FOR BURNED-OUT TOWER BEACONS. 


Of course you can pay $30.00 a month forever for monitoring. 
Or you can use the Transtronics™ Intelligent Tower Light 
Monitor (ITLM™). 


* Do your own remote or local monitoring. 

* Have amy alarm company monitor your tower at market 
rates with the same equipment! 

* Tie it into your existing remote control system, 

* Don't throw away your old lighting box! 

* Turn key system is easy Co install — no wizards required. 

* Simply the most flexible tower lighting monitoring 
solution on the market. 

* Systems go for about $600. 


CHANGE YOUR MIND YET? MAYBE THIS WILL HELP. 


Get a 60 day free trial or rent to own! 


CALL TODAY FOR MORE INFORMATION 


1-800-966-1659 
Tr ics 


3209 W. OTH STREET ~ LAWRENCE, KS 66049-3127 
1-800-966-1659 OR (913) 841-3089 FAX (913) 841-0434 


Turn your service center 
into a profit center 


You've landed the service 
contracts — now make A 
sure that they build your Service?lus : 
bottom line. ServicePlus 
integrates and manages 
all administrative and | 


Service Information System 


decision support pro- 


cesses throughout the Ess 


service cycle 


From a single point of entry Hottest Price/ 
(Logbook), you can access Performance 
accurate customer data, ia its cass! 


equipment history, technicians, 
suppliers, service contracts, 
inventory and dispatch. This 
modular system uses look-up 
tables and pre-set defaults to : 
make Work Order data entry Recsued sole 
and information retrieval fast system including: 
and easy. SP Manager, Logbook, 
ServicePlus modules include: ventory Control and 
¢ SP Manager Service Contracts. 
* Logbook (Work 
Orders/Invoicing} 
* Inventory Control 
* Service Contracts 


* Dispatch 

* Purchase Orders ServiceWare 

* ACCPAC Plus™, Great Corporation 
Plains™ or SBT™ Accounting FRR GHK ya BRC 


Interface Fax: (613) 621-5595 


Circle (47) on Fast Fact Card Circle (48) on Fast Fact Card 


Mobile Radio Technology — September 1994 


ATTENTION 


PUBLIC SAFETY ANNOUNCEMENT 


Tampering with Motorola’s communication 

software is nothing short of a crime. 
Motorola has been at the forefront 

of communications technology for more than 

60 years. Today, we offer a greater array of 

communications products than ever before. We 

are proud of our products and the vital services 

they bring to our customers which are of 


unparalleled public importance. 


Theft and unauthorized copying of Motorola 
communications radio software is illegal. 


Motorola intends to combat this conduct 
by aggressively maintaining and enforcing its 
proprietary rights to its software technology. Any- 
one who has knowledge of such illegal activities or 
has questions concerning such activities is strongly 
urged to contact Motorola, Inc. immediately at 
1-800-325-4036. Calls will be kept confidential and 


may be made anonymously. 


(M) MOTOROLA 


and Motorola are trademarks of Motorola, Inc, © 1994 Motorola, Inc 
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Need a SPECIAL 
Frequency or 
Pattern? 


Ask SANTA FE... 
Specials Don’t Upset Us! 
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Dateline: Washington, DC, July 4, 1994 


By Robert H. Schwaninger Jr. 


It’s Independence Day. A time for fire- 
works, backyard barbecues, parades and 
waving the fag. We are celebrating the birth 
of this great country as we do every year. 
Marine bands will march and bottle rockets 
will fill the night. In towns across the coun- 


try, potato salad, chicken and watermelon 
will be consumed in grand and glorious 
quantitics as family and friends gather to 
celebrate one enduring concept: freedom. 

Amid the clatter of plates and the boom 
of pyrotechnic marvels, there is, unfortu- 
nately, another sound. The sound of an 
FCC official demanding again and again 
and again that a California specialized 
mobile radio (SMR) system operator tum 
over all of his records, permits, end-user 


tional Forest Service permits and any 
other document that pleases the govern- 
ment official. The operator has thus far re- 
fused, citing the FCC's lack of jurisdiction 
and justification for the demands. The FCC 
official has responded to the operator's de- 
fense by stating, in effect, “You have no 
right to refuse.” 

There it is—a stalemate. The operator 
believes that he is being made a 
victim of his competitors’ use of 
the regulatory agency as ‘a 
weapon against him. The FCC 
official believes that the opera- 
tor has something to hide. Who 
is right? You decide. 

According to letters sent by 
W. Riley Hollingsworth, deputy 
chief of the FCC Private Radio 
Bureau's Licensing Division, 
the FCC’s demand arises out of 
complaints, by person or persons 
unknown, that James Kay, the 
SMR operator, is not operating 
his facilities in accord with the 
FCC rules. Kay has requested 
that copies of the complaints be made avail- 
able to him so that he might respond to the 
specific charges contained within them. 
Hollingsworth has refused to tum over the 
complaints, stating that the FCC has an 


Schwaninger. MRT’ s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger. Washington, DC. He is a member 
of the Radio Club of America. The firm of- 
Brown and Schwaninger is representing James 
Kay in the FCC actions described in this column 


information, frequency information, Na- 


BIG or SMALL 
We Have It All! 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233 ) 
FAX 708/924-9078 


POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 


e\ TIF Low Band to 300 watts 


eVIIF High Band (140-200 MHz) 
to 500 watts 

eUHF Low Band (400-550MHz) 
10 350 watts 

*UHF High Band (800-960MHz) 
to 140 watts 

* True continuous rating at 

high ambient temperatures 


# FCC type accepted 
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Before NEC Sport II Pagers... 


Because your business shouldn’t be all business. 


Selling to people in gray flannel is great, But there’s Lightweight. Affordable. Very stylish. And they’ve 


a crowd cut from a different cloth that’s got NEC’s reputation for quality written all 


lot more. That’s why NEC makes 
Facts Sport™ II pagers. They're color- 
ful, just like the people who buy them. 


calling for pagers, too: moms and ‘| over them. Just the thing you need to heat 
é 


seniors, kids and joggers, plus a whole iw) up your pager sales. So if you'd like to 


expand your pager business, start thinking 
( Y94NEC America, Ine » EC 


in color.,.with NEC Sport I] pagers. For 
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more information, call 1-800-CALL-NMI. 


Regulating technology 


obligation to maintain the confidentiality 
of the complaining parties. Kay has re- 
sponded by stating that he does not require 
the identity of the complaining parties. 
Rather, he wants to review the content of 
the complaints. Hollingsworth has repeat- 
edly refused this request. 

Where the parties are on this July 
Fourth is at an impasse. Hollingsworth has 
stated that Kay must turn over the informa- 
tion or be subjected to a hearing to deter- 
mine whether he possesses the requisite 
“character qualifications” to be a commis- 
sion licensee. Kay asserts that without the 
content of the complaints, he is unable to 
defend his interests against unreasonable 
search of his records, Until this matter is 
resolved, Hollingsworth has ordered that all 
of Kay’s pending applications remain that 
way, deferring further action on any. 

There are other facts that make this 
case extremely interesting, First, within 
the last 20 months, Kay has provided cus- 
tomer information to the FCC on request 
on two occasions prior to this most recent 
inquiry. Each time Kay cooperated with 
the FCC's request, and each time he was 
not cited for any violation of the FCC rules. 
Kay’s ire is, therefore, due in part to the 
FCC’s asking for similar information for a 


third time in a relatively short period. 

Second, copies of the agency's letter 
inquiry to Kay were sent by the FCC staff 
to at least six people outside the agency 
without Kay’s knowledge. The FCC has 
not yet revealed the identity of the six 
people; however, Kay believes that his 
competitors must have been on the FCC's 
mailing list, because soon after his receipt 
of the official inquiry, a copy of the letter 
inquiry was being used by Kay’s com- 
petitors to encourage his customers to 
leave his system. Why the FCC chose to 
distribute this information has not been 
revealed by the FCC staff. 

Third, a close reading of the Communi- 
cations Act and the FCC rules makes it 
clear that if Kay were to turn over lists of 
customer names to the FCC, his competi- 
tors could gain access to such lists 
through the use of the Freedom of Infor- 
mation Act. Given the FCC’s earlier as- 
sistance to Kay's competitors via the 
distribution of the letter inquiry, Kay's 
fears regarding whether his customer in- 
formation will be held in strict confi- 
dence, have been greatly increased. Kay’s 
confidence in the commission took a fur- 
ther jolt when the FCC requested 50 cop- 
ies of the demanded information. 


Finally, the FCC has now promised to 
attempt to hold in confidence (if it can) 
Kay's proprietary customer information. 
Originally, the FCC stated, in effect, 
“Send us the information, and then we will 
decide whether it is worthy of confidential 
treatment.” One can easily imagine the 
risk involved in first sending the informa- 
tion and then waiting to see if the FCC 
were going to distribute it to the public. 

Perhaps the most disturbing aspect of 
this matter is the attitude being shown by 
the FCC’s correspondence. The commis- 
sion is telling Kay that he is not entitled to 
review the complaints and that he is not 
entitled to defend himself against the 
agency's Sweeping inquiry into his busi- 
ness. It appears that the constitutional 
guarantees of “due process of law” and 
“the right of the people to be secure in 
their persons, houses, papers, and effects 
against unreasonable searches and sei- 
zures” are being thrown over for a new 
concept: Administrative Efficiency and 
Regulatory Discretion. 

Under the law, Kay is entitled to re- 
spectfully decline to answer unreasonable 
requests. For example, if the FCC re- 
quested information which is wholly irrel- 
evant to the operation of radio facilities 


A BEE® PRODUCT 


JURUS 


MADE 


COMING 


SOON) 


Vv 


IN THE U.S.A, 


CHECKMATE IV 


FOR LONGER DISTANCES 
* PROGRAMMABLE FOR GREATER FLEXIBILITY 
* MONITOR FOR FIRE APPLICATIONS 
* 2 CHANNEL FOR CONVENIENCE 
* 3 YEAR WARRANTY FOR RELIABILITY 


SHINWA Communications of America Inc. 
P.O. Box 26407 » Oklahoma City, Oklahoma 73126 
1-800-627-4722 * FAX: 1-800-759-1722 » CANADA 604-876-0006 


THE ULTIMATE NYLON CASE 
SHARP + VERY SHARP 


BEE® is a Rogutored Trademark of BEE Electronics Inc 
DURUS!™ is 4 Trademark of BEE Electronics Inc 
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STANCIL 


PRESENT Sas; 


The Dynamic Duo 


"Digital Archive Recording” stored 
on a DAT (digital audio tape}! 


Gemini will always represent the 
leading edge in digital voice record- 
ing. Any new development in comput- 
er technology such as compression, 
storage formats or even hardware will 
be added. to Gemini’s proven Windows 
operational software to provide unri- 
valed accuracy, reliability and desktop 
convenience. 


DAR - Gemini provides archival 
recording linked to DAT (Digital Audio 
Tape), currently the most cost effective 
high capacity digital storage format, 
saving 24 hours of conversation on 
each recording channel. A mouse 
driven GUI (Graphic User Interface) 
allows for simple location of stored 
conversations and total control of play- 


back. Click on the selected channel, 
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GEMINI means 


TWIN and our 
GEMINI solves 
two voice record- 
ing applications 
in one: 

DAR and DIR. 


“Digital Instant Recall” - 
retrieved in microseconds! 


and a list of conversations is displayed. 
Point and click on a record, and the 
conversation is instantly played back. 
The slider shows your exact position in 
and movement through the recorded 
conversation. 

DIR - In addition, Gemini comes 
standard with “Instant Recall”. All calls 
are written to a hard disk allowing for 
instant playback without interrupting 
recording of incoming calls, Channels 
are recorded on a FIFO basis (First In 
First Out}. The size of the hard disk 
governs how many hundreds of hours 
of conversations can be stored for this 
instant access. At a convenient time in 
the process the hard disk writes to the 
DAT drive for archive but remains 
available and can be saved on the 
hard drive indefinitely. 

GEMINI represents another 
remarkable addition to: 


Sx NeGMUL 


THE FIRST FAMILY OF RECORDING 


STANCIL CORPORATION 
2644 S. Croddy Way ® Santa Ana, CA 92704 


In California * (714) 546-2002 
Continental US © (800) 782-6245 
Fax © (714) 546-2092 


Telewave’s Broadband 
RF Wattmeter is 
a new 


(e.g., “Did you vote for Ross Perot?”) an 
operator obviously would not lose his li- 
cense for refusing to answer. But the Kay 
matter is somewhat murkier. 

The FCC is stating that it can require 
customer information again and again. 
Hollingsworth is demanding copies of 
National Forest Service permits, although 
the FCC has no jurisdiction over this 
matter and the information is fully avail- 
able from another federal agency. The 
FCC staff wants a list of Kay’s licenses, 
despite the fact that the information is in 
the commission's files. And, through it all, 
the FCC is stating that Kay is not entitled to 
defend himself from this intrusion into his 
business records. In fact, by deferring ac- 
tion on his pending applications, the FCC 
has shown that it is willing to punish Kay 
for asserting his legal rights. 

So why doesn’t James Kay just give 
Hollingsworth what he wants? Kay claims 
that it is both a matter of principle and an 
attempt to maintain the confidentiality of 
his customer list from his competitors’ 
prying eyes. Hollingsworth claims that the 
FCC is surprised and chagrined at Kay's 
refusal thus far, including Kay's lawsuit 
before the U.S. District Court under the 
Freedom of Information Act to obtain the 
contents of the complaints. 

Kay is an aggressive and litigious com- 
petitor in the marketplace. His reputation 
is one of intelligence, toughness, thor- 
oughness and “take no prisoners” in his 
competitive stance. Kay has made en- 


his business. In fact, Kay's business en- 
emies must be celebrating his fight with 


syivania craftsmen. 


HAN 
We’re Crushing 


the Competition! 


ae e@a 
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emies who would revel in the demise of 


LEATHERSMITH's specially-developed, steer 
hide leather cases are expertly designed by Penn- 


LEATHERSMITH's cases feature durable, rust- 
proof nickie-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models In 
polished steel and sturdy molded nylon. 


“Delivered on time ALL the time!” 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


THERSMITh 


the FCC over the pending inquiry. 

Does Kay’s rough-and-tumble style ex- 
empt him from protection under the law? [ 
don’t think so. Sitting here on Independence 
Day, I contemplate the protections that 
Americans have to be secure in their per- 
sons and property. I cannot find any ex- 
emption to that principle, whether the 
threat to thal security comes from a sheriff, 
a police officer or an FCC official. It is also 
difficult to imagine that the laws do not 
protect battle-hardencd businessmen. 

What if Kay tumed over all of the de- 
manded information? If the information 
demonstrates that there was no basis for the 
complaints and that Kay is operating in strict 
accord with the FCC rules, as was found on 
the two previous occasions, what remedy 
does Kay have against the complaining par- 
tics? None. Meanwhile, his competitors 
would have access to a comprehensive list 
of Kay’s customers, including contact 
names and telephone numbers. 

It seems to this befuddled writer that 
there must be a difference between patriot 
and patsy. One should be able to seek pro- 
tection under the law without having one’s 
character called into question. What 
greater test of character is there than do- 
ing what you think is morally and legally 
right, even when threatened with ruin? 
Perhaps the FCC should be asking itself a 
single question: “Is the public interest 
served by this exercise, or are officials 
merely expressing their anger at being 
challenged to justify their actions?” The 
answer might solve the entire problem. 


zt) 


The ULTIMATE 
vosoov.ounosorr PROTECTION... 


beats the quality 
and workmanship of LEATHERSMITH's cases 
for two-way radio equipment. 


Rich, full-grained 
leather cases for 


the latest models 
In stock now! 


LOGO IMPRINTS 
IM CHOICE OF 
COLORS 


Your cholce of covers Is Included In our low,low 


ana 
sae > 


417 Frystown Rd. 
Myerstown, PA 17067 
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EAGLEPOWER. 


from 
Eagle Telecom International 


For ation 
nthe "C oe T" pow 
amp in the bus call 


» 800.526 2910 = 


Fax: 713 991-4948 


PLLA io 


N ews 


IEEE seeks papers for vehicular technology conference 


The Institute of Electrical and Electron- 
ics Engineers (IEEE) Vehicular Technol- 
ogy Society and the Chicago section of the 
IEEE are seeking technical papers for the 
45th annual international vehicular tech- 
nology conference, “Count-down to the 
Wireless 21st Century,” to be held July 
26-28, 1995 in Chicago. 

Examples of topics are digital radio and 
cellular technology, PCS trial experiences, 
wireless data services and systems, mobile 


satellite systems, in-building wireless sys- 
tems, modulation coding and multiple ac- 
cess, automotive electronics, railroad/mass 
transit controls, intelligent vehicle high- 
way Systems and RF propagation and an- 
tenna technology. 

The due dates for abstracts and papers 
are as follows: Abstracts, Oct. 1, 1994; full 
papers, Nov. 1, 1994; acceptances will be 
mailed on Dec. 15, 1994; and camera- 
teady copy is due on March 15, 1995. 


ElectroCom installs county-wide mobile data communications system 


ElectroCom Communication Systems, 
Santa Fe Springs, CA, has been contracted 
by the Sangamon County, IL, Sheriff's 
Department to provide a countywide mo- 
bile data communications system. Ninety- 
two MDT-870 mobile data terminals, 
which are capable of accommodating auto- 
matic vehicle location devices, and 
Ericsson GE MDX mobile radios will be 
installed. 

The system is designed to handle as 
many as 300 active mobile units at any 


time and will give authorized law enforce- 
ment agencies in Sangamon County direct 
access to state and national crime infor- 
mation databases. 

The MDCS network control processor, 
the RDC-101 radio data controller from 
ElectroCom, provides an interface with the 
department’s existing computer-aided dis- 
patch system. The dispatch system will 
relay messages from the mobile terminals 
to the appropriate destinations without dis- 
patcher intervention. 


Washington State Patrol 
expands mobile computer project 
The Washington State Patrol’s pilot 
mobile computer project has been ex- 
panded to a six-year implementation of a 
statewide system. The expansion comes 
after the pilot project won an award from 
the International Association of Chiefs of 
Police citing it as a “unique, innovative, 
cost-effective network communications 
software for the patrol vehicle.” 
Dataradio, Atlanta, is providing all 
mobile radio modems and datalinking 
equipment for the system. The network 
will use Challenger mobile radios from 
E.F. Johnson, Burnsville, MN, and the 
Trooper model mobile computer terminal 
from Edge Systems. 


AAT Communications acquires sites 

ATT Communications, Edison, NJ, has 
acquired three site networks in Augusta, 
GA, Indianapolis, IN, and Montgomery, 
AL, which are all configured for multi- 
user applications. The three networks in- 
clude 20 towers. 


Radio Data Systems & RF Modems 


GPS Differential Links 
AVL Applications 


Synthesized Radios 


Multi Channel Capabilities 
Time Slotted Digipeating 
Link Rates up to 9600 baud 
Radio Modems 

Forward Error Correction 

2 Serial Ports 


Continuous Duty Cycle 


Frequencies from 100-1000 MHz 


Asynchronous / Synchronous 
Will customize for your application 


From the company that Designs 
Radios for Data with Voice as an option 


FM. B Electronics Inc. 
151 North America Drive 
Buffalo, NY 14224 
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TEL: (716) 675-6740 
FAX: (716) 675-6742 


CTI STANDS READY TO MEET THE 
CHALLENGE OF THE FUTURE WITH THE 
DEDICATION TO EXCELLENCE THAT HAS 
IDENTIFIED US SINCE OUR BEGINNING. 


PAGING — VOICE MAIL 


TRUNK MANAGEMENT 


INTERCONNECT 
20 YEARS (1974-1994) 
OF EXCELLENCE 


=== P.O. BOX 780 — CORINTH, MISSISSIPP! 38834 
601) 267-8081 - FAX 601-287-9427 
Cry CTl ine, "oe 
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flasterC harger 6 


A New ‘Concept in Chargers « 
~ Now You Can seeeze 6 Different Batteries Simultaneously! 


/Masterchargen 64 7\- volutionary new charger that can charge 
_-Six different batteries SidiGltaneously with different voltages and 
| (Capacities — nickel cadmium or nickel-metal hydride...it doesn't make a’ 
_difference! In, addition, you decide which batteries you wish to charge; 
“Motorola; Yaesu/Vertex,) Kenwood, Icom, Standard, Maxon, Kyodo, Relm, etc; 
-You cay mix different manufacturers and if at a later date, if so desired, you 
is (an change-one or. all-six i PAHO to qecommodate other manufacturers 
DID) 9 transeehierss/ /\\ist ‘7 
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N ew products 


Readers’ choice 
Of all the new products and services in 
the February 1994 issue, the ones re- 
printed here generated the most reader 
requests for additional information, If 
you missed them the first time, here is 
- your opportunity to acquire more infor- 
mation on them. Just circle the corre- 
sponding Fast Fact Card number on the 
card found in the back of this issue and 
mail the card to us. 


Cable-connection seal installs 
without heat shrinking or tapes 


Celwave’s Great Seal for cable con- 
nections is a cold shrink seal designed 
to withstand hostile environments, ag- 
ing and exposure. The rubber sleeves of 
the seal are dilated and mounted on a 
removable plastic core. The seal is in- 
stalled by slipping it over a cable con- 
nection and pulling out the plastic 
support coil. The seal compresses in- 
stantly, even in subfreezing weather, 
into a tight, form-fitting barrier that 
stops water migration. 
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Personal communicator combines cellular phone, fax, pager & E-mail 


Simon is a fully 
integrated, hand- 
held cellular phone, 
wireless fax, pager, 
E-mail terminal, 
calendar, appoint- 
ment scheduler, ad- 
dress book, calculator 
and pen-based note 
pad/sketch pad. 
The 18-ounce per- 
sonal communica- 
tor was designed by 
IBM and is distrib- 


uted exclusively in the United States by 
BellSouth Cellular. The back-lit LCD 
functions both as a keypad and as a 
touchscreen. Simon's PCMCIA card slot 
allows user to udd a paging card to re- 
ceive alphanumeric pages and electronic 
messages on a national, regional or lo- 
cal basis through MobileComm, 
BellSouth’s paging company. 

MobileComm is the exclusive service 
provider for Simon wireless messaging. 
The PCMCIA messaging receiver is 
manufactured by Motorola. 

Circle (500) on Fast Fact Card 


Comm system provides mobile access to CDPD, cellular voice and fax 


The Ubiquity 2000 is a cellular digi- 
tal packet data (CDPD) communications 
system for use with IBM-compatible 
mobile computers. The NiCd battery- 
powered cellular system from Pacific 
Communication Sciences provides ac- 
cess to CDPD circuit-switched cellular 
data, cellular voice, cellular fax, 
wireline data, wireline fax and wireline 
voice. Users can attach a handset or 
headset to the unit to make telephone 
calls, dialing from the keyboard or from 
programs that automatically dial with 
modem commands, Accessories include 


OLUTIONS 


New Revenue Sources 


an attachment holster, serial connection 

cable and an ac adapter. The Ubiquity 

2000 is Windows and MS-DOS-compatible. 
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C) Remote Monitoring O Remote Control O Telemetry OC Voice & Page Alarming 


ULTRAc System 


Industrial site monitoring & control 
PC based or status panel central 
RTU's with up to 44 I/O points 
Expandable to 1000+ locations 
Easy to use PC software 


Control Link 
Point-to-point or multi-point 
Replace costly leased lines 
Integrated control/status panel 
40 inputs & outputs 
Use any two-way radio or wireline 


SentriVoice & SentriDial 
Monitor alarms & alert over 
radio or phone 
Autodialer - up to 120 numbers 
NEMA case with battery backup 
Respond via remote control 
2 minutes of voice storage 
Integrate with SCADA/Telemetry 
Automatically send pages 


Cost-effective solutions by a 
leading supplier of Radio 
Communications Systems. 


(ZETRON). 


Zetron, Inc., Industrial Systems Division, 12335 134th Ct. N.E,, Redmond WA 98052, Ph: (206) 820-6363 Fax: (206) 820-7031 


September 1994 
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some SPECTRUM ANALYZER $895. 


MADE IN THE USA ITC SASOO0A is a full function Spectrum Analyzer covering all Ham Radio, Two way Radio, 
TV, & CATV frequencies bands to over 500 MHz. *Add Opt. 3 Narrow Band Filter for only $200 and the SASOOA becomes 


a full range Pan Adapter /Spectrum Display Monitor* The SAS00A Includes Center Frequency Display, 50 MHz 
Marker Generator, 50 MHz Tracking Generator, -100 dB Dynamic Range, 80dB on Screen, and -100 dBm Sensitivity. 


INTRODUCTORY OFFER 


SASOOA wot Center Frequency Display, 500 MHz 

Tracking Generator plus 50 MHx Marker Generator 
ONLY $895.00 * 

SA18505S covers 850 to 1890 Mix in One Sweep, LNB 


Power Supply, 110/220/12vde/Battery Operation, Carring Case 
Conter Freq. Display. The lowest cost Sutellite Analyzer avalble, 


ONLY $1295,00* 


S$A1300B & OPT.s 1, 3, 4,6 
ONLY $1895,00* 


i SA1800C & OPT's 1, 3, 4, 6 
uf ONLY $2295.00* 
id } SAGOOA $1295.00 
SA1300B $1595.00 
SA1800C $1895.00 
OPT. 1 50MHz Marker Generator $200.00 
OPT. 3 +/- 5KHz Res. B. W. Filter $350.00 


OPT. 4 12 VDC Inverter Adapter 
OPT. § 1000 MHz Tracking Generator 
OPT. 6 7 Digit Center Frequency Display $300.00 
* Mote Perodvetory Preces for Lemted time onty 


sssnowy 1-1300 MHz In One Sxveep $1,895. 


MADE IN USA +/-5KHz Resolution Band Width - 7 Digit Center Freq. Display - 12vdc operation 
-110 dBm Sensitivity, 120 dB Dynamic range, 80 dB ON SCREEN, Exclusive DISPERSION ZOOM 
Allows scan widths 0 MHz to 1300 MHz at any Dispersion preset stop, Total flexibility and ease of operation. 


All New ITC Low Cost High Performance Oscilloscopes 
25 MHz Dual Trace w/3 in 1 TestLab $429, 25 MHz Dual Trace $339. 
+5/1A, +/-12V/.2A DC Outputs Dual Component Tester 40 MHz Dual Trace Delayed Sweep $549. 


ADVANTAGE wsrruments corr. 


3817 S. CARSON ST, #818 CARSON CITY NV. 89701 
702-885-0234 FAX 702-885-7600 


25 MHz Scope / Tester 40 MHz Delayed Sweep 
model ST3324 model SD3315 

1mV Vertical Sensitivity Delayed Sweep ns -1 Sec. 

X-Y modes, Z Axis 6" Very Bright 12kV CRT 


(intensity modulation) 

Dual Component Tester 
Dual Component Compartor 
Triple Output DC Supply 
+5/1A, +/-12/2A 

6" Bright 2KV CRT 
Rise Time <14 nS 

Full TV Trigger TV-H, TV-V 
25 MHz less tester same spec. 


model SO3304 $33 9,00 


Rise Time <8ns 
40 MHz special $549.00 


ITC Oscilloscopes fill the bill 
without emptying the pocket book 
ITC Scopes are a cut above all 
other low cost scopes on the 
market today. You can depend 
on ITC Quality - Performance & 
Dependability, Plus a full Two 
Year warranty parts and labor. 


take ADVANTAGE 
Call 800-566-1818 Today 


ee SS 


PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.O.B. CARSON CITY NY. NY. RESIDENTS ADD SALES TAX. 
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“RF POWER AMPLIFIERS | 


Moene, Base & Repeater 


# Low Band 
¢ High Band 
@ 220 MHz 

¢ GHF 

¢ 800 MHz 


Henry Radio RF Amps 
have been reliable, 
priced right and available 
off-the-shelf for more 
than 20 years. We're just 
as reliable as our amps. 


All common bands, 
power ratings and 


TOLL-FREE (800) 877-7979 
configurations are 


available AT VERY 7 YRY RADIO 


ff \ ri: 
REASONABLE PRICES. {LA v)) ener 


Please call today for XY Xe, f 
e ss Y 


aries ; Phone (310) 820-1234 
specifications and prices. Ree 


FAX 310-826-7790 
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Cell Site Lightning 
Protector with Built-in 
Sampler Port 


V TDR testing for VSWR 


WV Power monitoring (relative) 
V Spectrum analysis (relative) 
Y Protector testing (fail safe —no harm) 
V Local and remote strike counting 
VY 10 year (24 hour turnaround) warranty 


You can’t do these with a 1/4 wave stub! 


+ MADE IN U.S.A. KPolyPhas er,{ 


CORPORATION 


(800) 325-7170 Ml (702) 782-2511 mi FAX: (702) 782-4476 
2225 Park Place Mi P.O. Box 9000 Mi Minden, NV 89423-9000 


Circle (83) on Fast Fact Card 


66 Mobile Radio Technology September 1994 


New products 


Hand-held, wide-range receiver 
memorizes 1,000 channel locations 


The Trident TR- 
1200 wide-range, 
hand-held receiver 
from Ace Commu- 
nications receives 
voice broadcast 
frequencies from 
500kHz to 1.3GHz. 
Its demodulation 
modes are: AM for 
broadcast and world- 
band, and for civil 
and military avia- 
tion; narrowband 
FM for police, fire 
and emergency trans- 
missions; and wice- 
band FM for radio and TV audio 
broadcasts. Desired frequencies are en- 
tered on the front keypad, and entries are 
displayed on a backlit LCD. The unit 
searches for active channels and allows 
the user to store as many as 1,000 loca- 
tions in permanent memory. Ten search 
ranges can be set and entered into memory 
by the user. The 5’/x"H X 2°W X 1'/2"D 
unit comes with a built-in speaker, an ear- 
phone, a de adapter plug, an ac battery 
charger, a belt clip and a flexible antenna. 
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Log periodic directional antennas 
have aluminum booms, secure welds 


The MLPDA-1I508 and MLPDA-45010 
VHF and UHF series log periodic direc- 
tional antennas from Maxrad are broad- 
banded in frequency range (42MH~z in 
VHF. 80MHz in UHF). The antennas have 
small sidelobes, and the boom is con- 
structed of 6061-T6 aluminum. Elements 
are secured with complete 360° welds. 
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Nickel-plated 500 coax connectors 
conform to multiple 7/16 standards 


The */ie" series 
coaxial connectors 
from Delta Elec- 
tronics conform to 
DIN 47223 and 
other applicable 
IEC, VG sand 
CECC standards, 
The 50Q connectors have an M 29 X 1.5 
mating thread and a VSWR as low as 
1,07:1 at 2GHz, depending on cable type. 
The connectors are nickel-plated brass 
with Teflon insulators. 
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YOU NEED POWERFUL FRIENDS 
IN THE RIGHT PLACES. 


JBRO puts ultra dependable mobile 
communications performance right in 
the palm of your hand...with the 
industry's most trusted line of high 
quality land mobile batteries. 
Manufactured to uncompromising 
quality standards, JBRO rechargeable 
batteries Carry maximum power ratings 
to provide extra-reliable service in the 
harshest operating environments. With 
a complete array of sizes and models, 


B 


ATTERIES, INC. 


JBRO has exactly the right battery to 
satisfy your specific application. 

And keep your rechargeable batteries 
performing at optimum levels while 
extending useful life with JBRO’s line 
of Telepower Conditioner/Analyzers. 

Call today for a free catalog on the 
industry's broadest line of finest 
quality batteries. 

Shake hands with a powerful, 
dependable friend... your JBRO battery! 
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JBRO Batteries, Inc. 1938-A University Lane Lisle, |L 60532-2150 ¢ Phone: 708/964-9358 Fax: 708/964-9081 Order Entry: 800/323-3779 Fax Entry: 800/237-6435 
JBRO Batteries SW, Inc. 25700 1-45 North #111 Spring, TX 77386 « Phone: 713/367-9393 Fax: 713/292-7139 Order Entry: 800/245-1138 


Los Angeles, CA 90035. Toll Free 800-333-6444 


U.S.A. (Headquarters) 1022 5.La Cienega Blvd. 
Tel:310-652-3666 Fax:310-652-0777 
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* Microprocessor Controlled, Programmable. 


* Vhf-Uhf & 900 Mhz, 3 to 50 watt. 
* Toll Quality Companded Transmission. 


* Absolutely Adjustment Free. 
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~ Made in U.S.A. \s 
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New products 


Universal connector offers alternative to extensive connector inventory 


Larsen Electronics’ HyPer Connect 
System is a universal master connector 
for all major radio brands. The system 
offers an alternative to installing and 
stocking a wide variety of connector types 
by preinstalling a universal connector on 
the coax. The system also provides a wide 
variety of adapter connectors, including 
PL. N, TNC, BNC, Mini-UHF and SMA. 
The combined loss is only 0.1dB. 
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Surge protector incorporates quarterwave shorting stub into connector 


Andrew’s Arrestor Plus one-piece 
connector-surge protector shiclds per- 
sonnel and equipment from current in- 
duced by lightning strikes. The design 
incorporates a quarterwave shorting 
stub into a connector body that attaches 
directly to Andrew's '/:" coaxial cable. 
The arrestor is available for field attach- 
ment or as a prefabricated custom 
jumper assembly. A variety of inter- 
faces are available, including type N- 
male, type N-female. 7/16” DIN-male 
and */i6" DIN-female. 
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Linear amplifier allows fault ID 
while monitoring HF SSB activities 


——= 
Smarter 


SGC’s SmartPowerCube linear ampli- 
fier is a microprocessor-controlled unit 
that boosts power SOOW. The unit's front 
panel status LEDs function as built-in test 
equipment (BITE) to allow quick fault 
identification by the operator. The unit 
constantly monitors HF SSB activities, 
power needs and antenna conditions and 
can select the right broadband filter in less 
than I5ms. The amplifier is protected 
from preprogrammed shutdown proce- 
dures, but it shuts down automatically in 
the event of a microprocessor fault. 
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Antenna for 30MHz-88MHz mates 
lowband and broadband features 


The EXW lowband. broadband antenna 
from Centurion International covers 
30MHz-88MHz. The antenna is designed 
to couple the durability and performance 
of a lowband antenna with the added fea- 
tures of a broadband antenna. 
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Baud-programmable pager features 
improved battery life, time stamp 


The Facts Replay 
baud-programmable 
numeric pager 
from NEC Amer- 
ica allows carriers 
to use highband 
and UHF units on 
512-baud and 
1,200-baud = sys- 
tems. or 900MHz 
units on 512-, 
1.200- and 2.400- 
baud systems. The pager stores eight 
messages as long as 20 digits and has one- 
button access to the menu and features. 
The Replay’s battery life is nearly double 
that of previous NEC pagers. providing 
1,600—-2.150 hours on one AA battery. 
Other features include a clock and time 
stamp. selectable alert options, and a de- 
tachable belt clip. 
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The Fast Testing 2965 Breaks 
Production Line Bottlenecks 


Eliminate bottlenecks in pro- 
duction testing of radio products 
with the 2965 Radio Test Set 
from Marconi Instruments. 

This fast, economical, fully 
integrated test set delivers the 
functionality, flexibility and 
performance of discrete test 
instruments. 

Patented synthesizer technolo- 
gy from Marconi gives fast 
switching times on both the sig- 
nal generator and receiver 
modes allowing rapid changes 
from channel to channel. The 
dedicated multiprocessor design 
of the 2965 ensures you won't 
be waiting long for test results 
either. The 2965 contains a full 


suite of integrated test instru- 
ments in one small package that 
operate seamlessly together to 
give high production throughput. 
Instruments include a full fea- 
tured spectrum analyzer with 2 
steerable markers and an audio 
FFT analyzer which can be used 
on both transmitted and received 


signals. The 500 kHz fast oscillo- 


scope ensures you won't have 
any problems measuring digital 
waveforms and, it too, has steer- 
able markers for accurate timing 
measurements. 

The autorun facility ensures 
the fastest testing of all types of 
radio, including standard two- 
way. cellular and trunking. Built- 


in-tests, with user set limits give 
rapid results for power, frequen- 
cy, sensitivity and many other 
measurements. For ATE applica- 
tions the 2965 comes fully 
equipped with IEEE.488.2, 
RS232, Centronics and PCMCIA 
interfaces. 

In a hurry to increase test 
productivity in R&D, Production 
or Service, at low cost, and 
without compromising quality? 
Then call us and ask about the 
pace setting 2965. 


MARCONI INSTRUMENTS INC. 

3 Pearl Court, Allendale, NJ 07401 
Tel: (201) 934-9050 / 1-800-888-4114 
Fax: (201) 934-9229 


QUICK OFF THE LINE 


MARCONI INSTRUMENTS 
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in Canada contact Canadian Marconi at 514-341-7630 X4695 
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New products 


Digital and vector modulation features allow testing during development 


Digital and vector modulation capabili- 
ties on the 2050 series signal generators 
from Marconi Instruments allow rigor- 
ous receiver testing during research, de- 


velopment and production of equipment 
for major new digital systems. including 
NADC, PDC, PHP, CDMA and TFTS. An 
IQ modulator enables generation of a 
wide range of modulation formats. A va- 
ricty of QAM, PSK, broadband AM and 
spread spectrum signals can be generated. 
The signal generator also performs 
Rayleigh and Rician fading simulation for 
performance testing under typical receiver 
conditions. 
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Chargers provide OEMs single, paired options for various battery types 


Plainview Batteries offers to original 
equipment manufacturers (OEMs) its 
custom-configured, microprocessor-con- 
trolled smart chargers singly, or in mated 
pairs, with assemblies of NiCd, MiMH 
and SLA batteries for specific applica- 
tions. The ChargeMate charger pairs 
range to 30V, and the trickle, standard 
and fast charge rates range to 300W, All 
chargers have reverse polarity protection. 
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S-band PCS base station amplifier features reverse polarity protection 


e 


Chesapeake Microwave Technologies 
offers an S-band, 125W PCS base station 


ao 


amplifier designed for Class A and A/B 
operation. The amplifier. operating al 
1.85GHz-1.98GHz, can be used for OEM 
applications or for rack-chassis configu- 
rations with integral power supplies for 
operation from 95Vac to 265Vac. The 
amplifier has reverse polarity protection, 
over-temperature interlocks and an inte- 
gral output isolator to ensure safe opera- 
tion into open or short circuits. 
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Digital voice log recorder allows 
simultaneous record and replay 


The Rapidax Ranger voice- logging re- 
corder from Racal Recorders is a digital 
system designed for applications includ- 
ing emergency services and fleet dispatch 
centers. The system allows simultaneous 
record, access and replay functions and 
can provide as many as 316 remote posi- 
tions with spoken-message replay capa- 
bility. Parallel] disk-and-tape data storage 
includes short-term hard disk storage of 
as many as 5,000 messages, or 125 chan- 
nel-hours of speech. For long-term stor- 
age, the archival tape system can 
preserve about 675 channel-hours on one 
digital audio tape. Security features in- 
clude password protection and system 
access monitoring. 
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COMPLETE YOUR WiRe ELESS LBRARY 


with 


The Cellular Radio Handbook 
This best seller has rapidly become the 
industry standard reference that explains 
the intricacies of designing, installing and 
operating a worldwide cellular network. This 
second edition includes 42 chapters and 


Over 300 illustrations 765 pages $185 


limitations of this expanding field. 


Quantum 


The Paging Technology Handbook 


The first and only reference available for the professional involved 
in the marketing, technology, or sale of today's worldwide paging 
network. Its 20 chapters include practical information about the 
history. theory, technology, network structure, applications, and 


340 pages $95 


SC re ht it oe tw ¢ 


Wireless Data Handbook 
This new book fills the need for a single 
source that examines the exploding area 
of wireless data communications, Included 
are chapters on the technology and 
applications of two-way, wide area, 
terrestrial and wireless data (including 
CDPD) for corporate managers. marketers 


and engineers 370 pages $79 


Get our free 32-page color catalog with more books, videos and special reports. 


Order by fax (415) 


September 1994 


381-4498 


call toll 
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or 


free 


(800) 422-9666 


FASTENERS 


Microflect 

Wrote THE BOOK 
On Support 
Components .... nol 


* Waveguide Support Systems eee 
* Antenna Support Structures 
« Tower Accessories 

¢ Hardware 


For planning, engineering, purchasing or 33 zt 
installing, Microflect’s Component Catalog “~~ .. 
is THE reference BOOK. Its comprehen- ey 
sive contents provide effective solutions for 
a vast range of support system applications. 


Our support components reflect our com- 33] a 


mitment to quality and function important to 
enduring installations. With over 1,000 
products, we have the industry’s most exten- 
sive selection. We'll also customize our 
standard products for special requirements. 

Behind Microflect’s components is our 
expert support staff — seasoned profession- 
als with the application knowledge and 
product information you need... when you 
need them. 

Call for your free comprehensive com- 
ponent catalog, complete with applications, 
in-depth product specifications, and product 
pricing. We'll also provide Microflect’s PC- 
based Component Catalog Pricing Diskette. 

Call today. You'll take the first step in 
establishing a solid support system for your 
next project. —_ 


F-MOUNTEO FRAMES 


MM icrofle ct 
(800) 547-2151 Ask for extension 825 


FAX (503) 363-4613 i. Ae 
3575 25th St. SE, Salem, OR 97302-1190 on 


AVAILABLE. 
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Battery replaces Uniden APX1100 


Centurion Inter- 
national’s model 
SP1100 7.5V NiCd 
battery is rated at 
1.000mAh. It re- 
places the APX!100 
battery for the Uniden 
SPS radio. 

Circle (362) on Fast 
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Base system offers compatibility 
with interconnect roaming features 


Hark Electronic System’s Author! base 
system is now compatible with the Zetron 
model 49 push-to-connect roaming feature. 
The system is also compatible with IDA‘s 
roaming feature, and compatibility with 
SMR interconnects from other manufactur- 
ers is in development. This compatibility 
allows an Author!-based system to auto- 
matically receive updates on a roaming 
mobile’s location via existing equipment. 
One system can support as many as 10 
foreign sites per subscriber using automatic 
roaming or 99 sites using manual roaming. 
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Low-loss communications cable features high-flexibility for tight turns 


LMR-500 flexible communications 
cable from Times Microwave is a 500 
impedance. 0.500"-diameter cable provid- 
ing low loss of 3.13dB/100 feet at 
900MHz. The cable provides greater than 
90GB RF shielding and phase stability of 
less than +l10ppm/°C, The cable has a 
copper-clad aluminum center conductor, 
a low loss/high-streneth polyethylene 
foam dielectric, a bonded aluminum tape/ 
high-coverage braided outer conductor 
and a weather-resisiant polyethylene 
jacket. High flexibility gives the cable a 
minimum bending radius of |". A UL- 
listed, fire-retardant version, LMR-500- 
FR, is available for indoor applications, 
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Portable communications console allows mix-and-match of radio makes 


The Nida Companies Portable Commu- 
nications Console is available with one to 
four conventional or trunking radios in any 
low-VHF. high-VHF, UHF/T and 800/ 
900MHz combination. A Uniden BC-590/ 
760 XLT scanner also can be interfaced. 
The console has an internal 25Ah SLA 
battery. an external power supply and a 


battery level indicator. Nida has interfaced 
Bendix/King, Icom. Kenwood, Motorola, 
Standard and Yaesu/Vertex radios in the 
consoles. Console weight varies from 
about 43 pounds to 55 pounds. depending 
on the number of radios. A single-radio 
shoulder pack with case is also available. 
Circle (365) on Fast Fact Card 
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AND DESIGN TO SERVICE ALL YOUR 9850-A WEST GIRTON DRIVE 


REMOTE ELECTRICAL ENERGY NEEDS. 
WORLDWIDE INSTALLATION. 
NEW FINANCING & LEASING PLANS 
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LAKEWOOD, CO 09227 
303-988-8208 
800-223-9580 

FAX (303) 988-9581 


Database Directories Now Available 


FCC DATABASE ONLINE 


ACCESS: PCS, SMA, MICROWAVE, CELLULAR, PAGING DATA AND MORE. . . 


* Tower & Airport File Retrieval 

* AM, FM, TV & Broadcast Auxiliary 

* Private Radio Microwave 

* Common Camer Telephone Interconnection (Part 68) 


* Commen Camier MultiPoint Distribution Service 
uicenses, Pending & Granted (Part 21.900) 


* Satellite Earth Stanon & Coast & Ground 


* Common Camer Bureau Land Mobile Licenses, 
Pending & Granted (Part 22) 


* PRB Land Mobile Licenses, Pending & Granted 
(Parts 90 & 95) 


© FCC Administrative Tracking Information 


* Amateur 


ISL, the FCC authorized provider of interactive access to FCC 
licensee dala, updates the Database NIGHTLY to provide 
the most accurate, and current information on pending and 
yraited licenses, and interconnect equipment. IST new offers 
Directories of as FCC Databases: SMR. PCP. RCC, Cellular 
and PCS: $79 Each * Set $275 + Tower $195. 


Interactive Systems, Inc. 


1601 N. Kent Street, Suite 1103 ¢ Arlington, VA 22209 
Phone (703) 812-8270 + Fux (703) 812-8275 
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If Jack hadn't missed that page, his 
former prospective client probably _ te 
wouldn't be re-signing with his « “"Sey 


Jack probably won't be 
re-signing with his 
paging carrier. 


If you want to maintain good customer relations and expand your coverage area, nothing must come 
between your paging signal and your clients, like Jack. That's why the Grayson Electronics Division of 
ATG developed the PageThru® 9OOMHz repeater. It's the clear solution to overcoming obstructed 
signals in enclosed structures. 

Now you can guarantee optimum paging service in less than perfect conditions such as hospitals, 
office buildings, airports and tunnels. Not only does PageThru eliminate signal strength loss, it 
provides an affordable alternative to installing expensive paging base stations. PageThru helps 
you gain a competitive advantage, maximize revenues and increase your subscriber base. It's 
an investment that preserves your most valuable asset — your customers. Before your customers 

start to get impatient, boost your signal 


306 Enterprise Drive 


with PageThru. To learn more about the Forest, VA 24551 
capabilities of this 9OOMHz repeater, 804-385-7651 
FAX 804-385-7692 


call ATG’s Grayson Electronics Division 
at 804-385-7651. And keep Jack. 


Division 


ee 4 


Your Wireless Connection.” 
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Paging amplifier increases system 
saturation, compensates for losses 


Henry Radio's paging amplifiers com- 
pensate for filter/combiner losses and in- 
crease paging system saturation. VHF 
models are rated at 250W-300W continu- 
ous output. UHF models produce 
180W-220W. Thermostatically con- 
trolled fans provide cooling as needed. 
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Duplexer allows cellular customers 


The Telewave model TPCD-8928 
Combline Duplexer, with a land mobile 
frequency range of 806MHz-960MH~z, is 
used in cellular master antenna systems 
to allow customers to access wireline and 
nonwireline frequencies, AMPS, 
NAMPS, TACS and ETACS. Maximum 
input power ts 350W with low loss and no 
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Inverter’s regulated output handles difficult loads for sensitive equipment 


A compact alternative to bulkier units, 
the 1654 model rack-mount inverter from 
Wilmore Electronics provides 1.000VA 
of 120Vac, 60Hz output power from a 


device only 3.5" high. Standard versions 
allow operation from 24Vdc, 48Vde or 
130Vde battery sources. The regulated, 
frequency-stable, quasi-sinewave output 
is designed for powering sensitive tele- 
communications equipment. The inverter 


to access wireline, other frequencies 


harmonic holes. Requiring only one rack 
space, the duplexer has two compact pass- 
band combline filters that ensure rejec- 
tion of external noise sources. All units 
are factory-tuned to customer-supplied 
frequency bands. 
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is compatible with difficult loads such as 
switch-mode power supplies, small mo- 
tors and other nonlinear loads. 
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Grounding system alters electrical 
resistance of surrounding subsoil 


The XIT Grounding System from 
Lyncole XIT Grounding provides stable, 
low-resistance earth grounding regardless 
of soil type. chemical content or mois- 
ture. Atmospheric pressure and wind 
“pump” air through breather holes at the 
top of the copper grounding rod. Air mois- 
ture contacts a bed of coarse metallic salts 
and hygroscopically forms droplets of 
water. The collected droplets form an 
electrolytic solution that leaches into the 
surrounding soil and reduces the electri- 
cal resistance between the grounding elec- 
trode and the earth. The 2"-diameter rods 
are available with straight shafts or L- 
shaped shafts for horizontal installation, 
Custom lengths are available in addition 
to 10', 12' and 20' models. 
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Solar/Cell Batteries 


7G 

ysIF iy Introducing the 
very latest in analog 

microwave radio, the ONE-960. 


Designed for voice and data traffic 
over point-to-point links, the ONE-960 offers 
up to 12 CH capacity. Whether 
you're connecting remote 


standalone sites or locations on 
spur routes off a microwave backbone, it’s 
well-suited for private carriers, SMR, rail- 
roads, and petroleum and utility companies, 
as well as slate and local governments 
and agencies. For more information, call 


WESTERN 


CORPORATION 


us today at 
(415) 592-8832. 


& 1994 Western Multiplex Corporation, All rights reserved. fax: (415) 592-4249 
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MULTIPLEX 


TN 
SES! 


Forall your remote power needs: 


SOLAR ELECTRIC 
SPECIALTIES CO. 


P.O. Box 537 Willits, CA 95490 


Order Hotline 800-344-2003 
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€xplore The New 
Age Of Wireless 
Communications. 


September 22-24, 1994 = Washington State Convention and Trade Center * Seattle, Washington 


, = 


1B: 


The wireless communications market is changing faster than 
ever before. If you're going to capitalize on this growing market, you 
need to keep up with the latest advances. 

That's what PCS ‘94 is all about. It’s the one event that 
gives you an inside edge on the most current products, lets you 
network with key industry leaders and offers workshops with the 
strategies you need for success. 

At PCS ’94, you'll see the latest in: PCS © Portable 
Computing © Unlicensed PCS © Paging © Cellular © ESMR 


| om 4 


—_- 
— — 


PERSONAL COMMUNICATIONS SHOWCASE 


Committed (athe wate \IGIOK 


© Wireless Networks/LANs © Mobile Data © Digital Technology 
© Satellite Communications © Personal Information Devices © Pen- 
Based Computing © And much, much more! 

PCS ’94 is essential to anyone with a critical need to keep 
up with the latest issues, policies, technologies and forecasts for the 
wireless personal communications services industry. PCS ‘94 is for 


you! Don’t miss this exciting, event-packed showcase. — 
belt alte) 


Pate lt 
ba ie! 


Call (800) 297-2159 to register today! 
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Develop your 
business in 
EUPOpe: ac 


Participate in 
EMCOM 94 ... 


KK 


The invaluable a 4 
information source EMCOM 

for the truly ¥ 
European Company as 


CONFERENCE * WORKSHOPS 
PRODUCT SEMINARS * EXHIBITION 
EXCELLENCE AWARDS 


EUROPEAN MOBILE COMMUNICATIONS 


, BUSINESS SUMMIT 


CUMBERLAND HOTEL, MARBLE ARCH, LONDON 
1-2 NOVEMBER 1994 


For further information ... 


Please send me a conference programme/registration form when available 


ba 


1 am interested in exhibition space. Please forward a Moor plan/brachure 


1 am imerested in visiting the exhibition 


Please send me details of the HMCOM Excellence Awards 
Please complete in BLOCK CAPITALS 
Name Job ‘Vide 


Organisation 
£ 


Address 
Country Post'zip code 
Telephone Pax 


Return or fax to: Beverley Lucas, EMCOM BUSINESS SUMMIT 
Nexus Business Communications Limited 

Warwick House, Azalea Drive. Swanley, Kent BRS SHY, UK 

Tel: +44 (0/322 660070, Fax: +44/0:322 6612357 
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ber 3-5, 1994 


Where are we going? 
How will we get there? 
How much money can we 
make along the way? 


Join us for what is fast becoming the ‘“‘main event” in 
wireless, as industry leaders from around the world 
gather in beautiful Orlando to ensure their future— 
your future—in the expanding wireless world. 


Suddenly, all kinds of players are preparing networks 
and services to fulfill the promise of wireless. Cellular 
operators...paging carriers...PCS operators...CATY sys- 
tem operators...specialized mobile radio system opera- 
tors...private system operators...interexchange and 
local exchange carriers...to name a handful. And each 
of you is looking to claim your share of the $7.3 billion 
revenue expected for the industry by 1995. 


At the WirelessWorld™ Conference & Expo, you'll find 


out how. You’ll get answers to your questions, gather 
and share new ideas, learn how your peers are dealing 
with complex issues, and discover new strategies for 
ensuring your future in wireless. 


Plan to attend the wireless industry’s 
major Autumn event. 


Whether you’re an executive, administrator, sales and 
marketing professional, technical professional, product 
director, industry consultant—or anyone whose career 
is being shaped by the wireless revolution—you need to 
be here. 


Save $100 on your conference registration. Only $395 
when you register before Sept. 15. Register now, and 
we'll see you in Orlando! 


_Resort.* Orlando, Florid: 


Sales & 
Marketing 


Wireless 
Issues 


Noon-3:30 PM EXHIBITS OPEN 


12:00-5;30 RM, Lunch with Exhibitors in &chibit Hall {Exhibies Open) 
1:30-3:30 P.M, 


3:30-5,00 P.M Making tt In Corporate 
Ay 2 


Botteries 


7:30-830AM 
8:30-10:00 A.M. Wireless Data 
10:00: 10:20 A.M Coffee Break 


10;20-| 1:50AM. Seamlessness | Microwave Displacement | PDAs 


Noon-1:30 PM Luncheon with Guest Speaker: Michael W. Reene, I8t4 Consuldng Group 


EXHIBITS OPEN 


Cocktail Reception at Exhibit 1 (Ecibius Open) 


7:30-8:30 AM. 


Continental Breakfast 


8:30-10:00 A.M, Wireless LANs, Microcells 


& In-Building Coverage 


Regulatory Selling Digital 


10:00-10;20 A.M. 


ATTENTION VENDORS: Prime exhibit space is going fast. 
To find out how you can participate, contact Ms. Billi Famiglietti, 
E.J. Krause & Assoc. at 301/986-7800. 


TO REGISTER 
CALL 
CHRIS LOTESTO 
TOLL FREE 
1-800-458-0479 
OR 312-922-2435 
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MOBILE 
OFFICE 
GIVEAWAY 


Enter to win a complete 
mobile office, sponsored by 
Compaq in association with 

its exclusive distributor, 
Wireless Telecom Inc., and 

Mitsubishi International. 


COMPAG. 


Ar The prize package includes 
TE the Compag Contura Aero 
Notebook, the Mitsubishi 
International 3500 
Microportable and the 
Mitsubishi International 
Portable Data Link. 


Ai The drawing will occur 
ae MITSUBISHI a Wednesday, Oct. 5 at the 


Closing General Session. 
You must be present 
to win. 


COMPAG. 


el uk IELECOM 


af, MITSUBISHI 


4. MITSUBISHI 


INTERNATIONAL CORPORA INTERNATIONAL CORPORATION 


THE HIGHEST 
IN QUALITY 


Preferred by Professionals 


Broadband —— 
Trunking Antenna 


Made to digital standards 
for low intermodulation. 


Features: OGT9-806 
Frequency range: 806-866 MHz 
Gain (ref. % wave dipole): 12.3 dB 
Vertical Beamwidth: 6.5 degrees 
Survival (no ice): 135 m.p.h. 
Survival (0.5 inch radial ice): 95 m.p.h. 
Input power: 500 watts 
Lightning protection: DC ground 


WOW! Trunking transmission sites 


can talk up and down a valley ora ou (¢——. 
freeway with a simple modification 
of our standard 9 dB omni antenna. ae, 


ready for immediate delivery 


SCALA ELECTRONIC CORPORATION 


Post Office Box 4580 Phone. (503) 779-6500 
Mediord, OR 97501 (USA) Fax: (503) 779-3991 


Scala Electronic Corporation is a member of the Kathrein Group 
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L iterature 


Catalog showcases tone signaling products 

A 28-page color catalog from Vega contains descriptions of 
tone-remote or dc-remote control consoles, remote station 
adapters, DTMF encoders and decoders and a wide variety of 
system modules (line termination cards, summing amplifiers, 
line drivers, single-tone encoders and decoders, notch filters 
and relay cards). Several new products, including some com- 
munications consoles, are described in the catalog. 

Circle (300) on Fast Fact Card 


Guide covers tower lighting controls 

A 16-page application and product selection guide has been 
expanded to include lamp outage and beacon flasher monitoring 
relays. The guide from SSAC cross-references products and 
applications. Included are controls for beacon flashing, synchro- 
nous flashing of beacons, dusk-to-dawn operation (photoelec- 
tric control), lamp outage and failed flasher alarm modules and 
three-phase voltage (phase loss) monitors. Each data sheet con- 
tains complete specifications and typical connection diagrams. 
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Book provides insights into scanning 

Emergency Radio! Scanning News As It Happens by Norm 
Schrein provides real-life, action-oriented insights into listen- 
ing to a broad array of emergency radio communications serv- 
ices, including police, special weapons action team (SWAT), 
fire department, emergency medical and disaster response com- 
munications. Available from Index Publishing Group, the 214- 
page book offers practical guidance on how to monitor radio 
communications. 
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Brochure discusses electromagnetic analysis service 

“The Unseen Force” discusses electromagnetic fields and the 
results such invisible interference can have. The brochure de- 
tails a service that Lindgren RF Enclosures performs, consist- 
ing of a complete on-site analysis of electromagnetic levels, a 
thorough evaluation, and the design and installation of a shield- 
ing solution if a problem is identified, 
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Guide focuses on fiber-optic transmitters 

A four-page product use and selection guide from Ortel in- 
cludes photos, specifications, technical diagrams and applica- 
tions for standard and specific application cellular radio fiber- 
optic transmitters and high dynamic range fiber-optic transmit- 
ters. These transmitters can be deployed to provide coverage in 
exhibition halls, stadiums, airports and canyons and to increase 
system capacity in congested locations. 
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Flyer introduces path loss measurement system 
A flyer introducing the PathTraxx path loss measurement 
system for wireless communications networks is available from 
Chesapeake Microwave Technologies. The flyer briefly de- 
fines how signal strength and path loss data gathered by the 
PathTraxx can improve development of wireless communica- 
lions networks, cellular phone systems and shielded rooms and 
enclosures. The flyer outlines the operating parameters and 
specifications of the transmitter and receiver, the two basic 
components of the system. 
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P eople 


Ken Anderson leaves Shannon Data and Display, Atlanta, as 
sales and marketing manager to join Ora Electronics, 
Chatsworth, CA, as national sales manager. 


James W. Vodak exits Centel, Chicago, as vice president of 
corporate Communications to become vice president of corpo- 
rate communications for Telular, Buffalo Grove, IL. 


Changes at Ericsson, Richardson, TX: 

Bo Hedfors, president of Ericsson Network Systems, 
Richardson, takes on additional responsibility as president of 
Ericsson GE Mobile Communications, Research Triangle Park, 
NC, replacing Ronny Lejdemalm. Lejdemalm is serving as an 
adviser to Hedfors until Oct. 1, when he will leave the company. 
Hedfors also becomes president of Ericsson North America, 
Richardson, replacing Leif Kallen. Ericsson North America will 
be restructured by merging Ericsson Network Systems and sub- 
sidiary units into one organization. Kallen becomes chairman of 
The Ericsson Corporation, Washington, DC. 

Joseph Hagan, a vice president of Ericsson GE Mobile 
Communications, receives additional responsibility as general 
manager of the Ericsson facility in Research Triangle Park. 

Dr, George Fath, vice president of Ericsson GE Mobile 
Communications and general manager of its land mobile radio 
division, receives additional responsibility as general manager 
of the Ericsson facility in Lynchburg, VA. 


Gene Johnson exits Vega as sales manager for the signaling 


products group to rejoin Kennedy Engineering, Rowland 
Heights, CA, as vice president of sales. aa 


yo. Finally, a two-way 
hawa radio package that’s 
Yr truly affordable! 


¢ 16 Channels 

« 5W/1W VHF-4W/1W UHF 
« Leather Case 

* Compact Charger 

¢ Priority Channel Scan 

¢ Time Out Timer 


¢ PL Tones 

¢ Nicad Battery 

e Rugged Die Cast Frame 
° 2 Year Warranty" 


ONE LOW PRICE-$299 VHF or UHF 


CALL US TODAY! 
1-800-783-4239 » 1-404-921-3272 
FAX 1-404-921-2896 


Haewa Communications VISA/MASTERCARD & COD 
A Division of Haewa Corporation orders accepted 


4357-B Park Drive 0 
Norcross, GA 30093 USA ne (1) Year on accessories 
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Get More 

BEEP 

For Your 
Buck! 


With Refurbished Pagers 
From Natcom 


¢ Bravo, BPR, NEC and other 
brands available. 

¢ Tone only, tone/voice, digital, and 
alphanumeric displays. 

¢ Available in Low Band, VHF, 
UHF, 900MHz. 

¢ 90 day guarantee on all electrical 
components. 

* Quantity discounts available. 


Call Natcom today. Let us show you all that we 
have to offer. Ask about our complete repair 
services for your ey pagers through our 
subsidiary Kern Pager Repair. 


1-800-844-8287 1-601-360-0087 
834 Foley Street Jackson, MS 39202 
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etters from readers 


Technician licensing: 

] read your editorial in the May 1994 
issue, and I'm impressed that someone fi- 
nally recognizes the many problems 
caused by eliminating the requirement for 
technicians to have FCC-issued licenses. 

When the issue of dropping license re- 
quirements was first discussed, [ was 
strongly against it. | am very much against 
government regulation; however, [ could 
easily see that unless a government agency 
was going to be responsible for the licens- 
ing, the industry would soon be in much 
trouble. [ believe this has come to pass. 

Some of the big “pushers” to drop goy- 
ernment license requirements were sup- 
posed to be “spokesmen” for the industry, 
ie., NABER. [ understand their position, 
as it became lucrative for them to issue 
their own licenses, the value of which is 
questionable. Another big pusher was the 
broadcast industry “read that as big bucks 
lobby.” Why should they pay a licensed 
broadcast engineer $15-$20 an hour when 
they could pay a disc jockey $5-$10! 

Well, it’s come back to haunt us all. 
Unlicensed or otherwise illegal operations 
are rampant. Using equipment that is not 
type accepted for the service in which it is 
being used (amateur and Marine equip- 


ment being used for Part 90 operations) 
and equipment being operated out of toler- 
ance (off frequency and over modulating) 
are problems that have mushroomed. 

I suggest that we return to the FCC- 
issued license requirement. | would prefer 
the older Ist and 2nd class type licenses, 
but | would agree to the general type li- 
cense as well. Some thought should be 
given to licensing the shop rather than the 
individuals working in the shops if this 
would be more efficient to administer. 

While I’m venting my frustrations, I 
should include the FCC enforcement ac- 
tions. (he FCC has been diligently going 
after licensees on towers requiring light- 
ing. This action is fine, but it does nothing 
for the communications industry. It is en- 
forcing laws designed to help the FAA. A 
proportionate amount of enforcement 
should be directed at the communications 
industry. Maybe the FAA should enforce 
its tower lighting laws so that more of the 
FCC’s budget could be directed toward 
cleaning up areas that directly affect the 
communications industry. 

Jack C. Brand 
Mayer Radio 
Rapid City, SD 57701 


St 


IF YOU CAN'T 
SEE THE LIGHT 


EAGLE EYE CAN ! 
I} | 


Enlightened tower owners and FCC 
licensees select the RADMOS 1200 and|]) 
Eagle Eye services as the most reliable and 
cost effective method of tower light 
Sila and alarm administration, 


FOR INFORMATION CALL: 


(800) 779-1917 
eZ EYE TECHNOLOGIES 
A Division of ICT Systems, Inc. 
P.©. Box 11548 Wichita, KS 67202 


MONITORING TOWERS SINCE 1991. 
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CUSHMAN 


NEW PRODUCTS /NEW FEATURES j; 


CUSHMAN 7130 Service Monitor 


Tracking Generator 
Offset Generator 

1 GHz Gen. & Rec. 
Spectrum Monitor 
Encoder 12 Formats Analog and Digital 


LEASE PURCHASE 
AVAILABLE 


Mode! K-202 

* NEW 1200/2400 POCSAG encoder 

* DTMF/DCS/CTCSS decoder 

+ Upgrade your existing CUSHMAN 
encoder OR 

* Step up to Model K-202 stand-alone 

encoder/decoder 


MANUFACTURED BY 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 
PHONE: 408-432-8100 FAX: 408-432-8359 
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Pee acs 


lec a of _ : 
communications, technology 


BUSINESS 

Cameron Bishop, Group Vice President 

Mercy Contreras, Publisher 

Darren Sextro, Marketing Director 

Kathryn Buckley, Promotions Manager 

Denise Kettler, Promotions Coordinator 

Liz Turner, Senior Advertising Production. 
Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Director Advertising Services’ 

Tammy. Kalebaugh, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director: 

Kim Bracken, Art Director, Special’ Projects.’ 

Stephanie Hanaway, Group Director of Ancil- 
lary Products 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 
Michele Bartlett, Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING ‘SALES OFFICES: 

ENGLEWOOD, COLORADO 

Nancy Levine, 303-220-4246, Northeast region 
(CT, Eastern Canada, MA, MD, NH; NJ, NY, 
OH, PA) 

Carla M. Gamino, 303-220-4244, Southeast re- 
gion (AL, AR, FL, GA, MO, MS; NG, OK, SC, 
TN, VA) 


‘Diane Hite, 303-220-4243, Midwest/Southwest 


region (AZ, CO, KS, LA, MT, NE, NM, NV, 
TX, UT, WY) 
Mercy Contreras, Publisher, 303-220-4245 
5660 Greenwood Plaza Bivd., Suite 350 
Englewood, CO 80111 
Phone: 303-793-0448 
Fax: 303-793-0454 


SAN RAFAEL, CALIFORNIA 

Dennis Hegg, West-region (AK; CA; ‘OR, WA, : 
Western Canada) 

950 N. Gate Drive, Suite 207 

San Rafael, CA-94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


CHICAGO 

Janet Blaney, East Central region (A, IL, IN, 
Mi, MN, Wi) 

55'E. Jackson, Suite 1100 

Chicago, IL 60604 

Phone: 312-435-2340 

Fax: 312-922-1408 


OXFORD, ENGLAND 

Richard Woolley 

re 3, Castle Farm Business Centre, Clifton 

load 

Deddington, Oxford, OX15 4TP, United 
Kingdom 

Phone: +44 (0)1869 38794 

Fax: +44 (0)1869 38040 


CLASSIFIEDS 

Joyce Bollegar 

9800 Metcalf Ave. 

Overland Park; KS 66212-2215 
Phone: 913-967-1923 

Fax: 913-967-1735 


LIST RENTAL SERVICES 
REPRESENTATIVE 

Chris Coughlin 

9800 Metcalf Ave: 

Overland Park, KS 66212-2215 

Phone: 913-967-1928 

Fax; 919-967-1897 


Tone Panels That 


= 3 3 5 : 
Sia 
3 Sica 


ZETRON MODEL 344 REPEATER PAMEL 


— cee hee — 


A hardworking tone panel should decode a CTCSS/DCS signal even when the radio moves into a fringe 
area. It should prevent a noisy squelch tail when a user releases the PTT button. Technical problems should 
be nonexistent. In other words, a tone panel should WORK ! 

All five models of Zetron's tone panels are equipped with ToneLock, a pioneering decoding circuit that 
holds onto a weak CTCSS/DCS even if the signal drops below 4dB SINAD. Squelich tails are eliminated 
before they begin, using rapid CTCSS reverse-burst detect and DCS turn-off codes. Excellent engineering 
means reliable performance. (How well does your current system work?) 


Don't work on your tone panel. Let it work for you. 


Model 38-MAX Repeater Panel 
High capacity 160 user groups (50 CTCSS, 110 DCS) for scan-based trunking systems or other applications that 
require numerous tones/codes. Airtime graphs (viewed on PC or hardcopy) reveal channel's tone/code distribution. 


Model 48B Repeater Manager Model 38A Repeater Panel 
Full-featured community panel with two-line, multi-user Most popular tone panel in the industry. Includes 
telephone interconnect and selective calling. RS-232 programming and 38 CTCSS/22 DCS. 
Model 39 Premium Panel Model 37 RepeaterMan 
Handles up to 160 user groups simultaneously and Two CTCSS tones for small systems. Can be used with 
provides a convenient, front-panel keypad and LCD. two radios as a “repeater maker." 


Zetron Inc. 12335 134th Ct. N.E. Redmond WA 98052 Zz E ® Ph: (206) 820-6363 Fax: (206) 820-7031 
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PLANNING, DESIGN, DEVELOPMENT and REPAIR 
ANTENNA SYSTEMS, VEHICLE LOCATION SYSTEMS, 


BROWN AND SCHWANINGER 


DATA, VOICE and VIDEO COMMUNICATIONS SYSTEMS Attorneys At Law HERB SACHS, CONSULTING 
= 1835 K Street, N.W. Specialist in Public Safety Communications 
Steven L. Myers, Ph.D., P.E. Suite 650 
{] President Washington, D.C. 20006 P.O. Box 729 
MYERS ENGINEERING INTERNATIONAL, INC. 202/223-8837 oes. 5 
P.O. Box 15908, Fort Lauderdale, FL 33318-5908 USA SERVING THE NEEDS OF THE ENTIRE INDUSTRY 
Tel 305-345-5000 Fax 305-345-5005 


MIIROTT ae 7c ——=—__ 


COMMUNICATIONS GROUP * WARRANTY 


© $37.00 hr./2 hr. MAX Jerry L. Simmons 
RAYMOND C. TROTT, P.E ° iol GE Bet Communications Systems Consulting 
Prasiaont ies * RETURN UPS PAID . land Mobile & Microwave Systems 
Smith Communications Service 
1425 Greenway Drive, Suite 350, Irving, Texas 75038 2121 W. Parrish Ave., Owensboro, KY 42301 P.O Box 884 Ph (409) 588-3200 
214/580-1911, Fax: 214/580-0641 502-683-0936 — Montgomery TX 77356 — Fax (409) 588-4434 


Telecomm Engineering Inc. 
maxon Portable Service 
CP0500, CP1000, SP2000 Series 

¢ Factory trained technicians 
¢ $50.00 fiat rate plus parts 
¢ Battery conditioning included 
© Warranty * Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 
2 —s (800) 420-5166 = 


PORTABLE 
SERVICE, INC, 


121 Crowell Lane + Lynchburg, VA 24502 


: GE Portable Radio Service Depot 
& Factory Approved Nationwide 
+ Current Product Lines 
FACTORY TANNED * Voice Guard Certified 
TECHNICIANS, - Public Service Trunking 
FOR QUALITY SERVICE + Surface Mount Technology 


(804) 239-3049 


3,6 OMNICOM, Inc, 


NONEE RING 


GENE A. BUZZ! 


BAESK er! 


FREDERICK G. GRIFFIN, P.C. 
3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 


MCCON 


Communications Technology Associates 
A diesron of Haves. Seay, Mattern & Matern, Ina 


Mobile Communications Consulting 
SR Mr Conoughey, PI 
Principal 


PLANNING AND DESIGN: PLUS: 

* 2-Way Radio Complete ABE Services 

+ m8 F/O Bldgs, Towers, Pwr Sys NATIONWIDE COMMUNICATIONS CONSULTING 
oF EARAMO SANE EaginG BELVESUERS: SOAS O Mobile Radio, Microwave, E9-1-1, 


CAD, Paging, LAN, 


Ras SO$) 259 9200 Dispatch Communications Centers 
FAN SOs TUT Tarmbhorg. Vinana 2402 


Multi Site Propagation Analysis 


T3017 Chestnut Oak Dene 
Gaithersburg MD 20878 $01) 926.2837 


Professional 
Consulting Services 


Are you TIRED of the hassle of "Red Tape” and FCC Jargon! 
ve‘ STOP WORRYING ABOUT IT! CONSIDER IT DONE! 


. =) * RADIO DEALERS, Why Not give yourselves 
a, MORE TIME to SERVICE and SELL! 


Call Me with All your FCC Licensing Needs and Let Me Put My 
Years of Experience to Work for YOU NOW! 
Lots of Delighted Customers, References Available. Complete 


Confidentiality, Reasonable Fees & Proven Level of Service! 


Mobile Radio Systems 
@ Mobile/Portable Data 


- Call Today tor Free Information Kit or FREF Quotation. 


10 Woodbridge Center rive. COMMUNICATION 
Woodpeis\e3e-cg70, CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 » FAX: (908) 636-7260 


Linda Simons 


al 
a Le 7828 West 300 North 
Ul Anes 


COMMUNICATIONS 


sp 
Fh sali 
ITPA] 
Uy 


Greenfield, Indiana 46140 


jie. di SiXROLAISE: S1saSILa7ed Bax Offices throughout the Uniled States and London, England: 
LG 


800-252-0529 Toll Free Melboume, Australia; Richmond, B.C. Canada. 


th 
i 
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lassified 
Advertising 


Advertising rates 
in Mobile Radio 
Technology's Classified 
section are $72™ per col- 
umn inch, per insertion, 
with frequency dis-counts 
available. There is.a one 
inch minimum. 

Ads larger than one inch 
are sized in 1/4- 
inch increments and 
billed accordingly, as 


Joyce Bollegar 
Classified Sales 


determined by total size of the ad, including ruled 
borders and rounded up to the nearest 1/4 inch. 


Blind box ads (replies sent to MRT for forwarding) 
are $30°°and Fast Fact reader service numbers are 
available for 25 per service, per insertion, ta cover 
process and handling costs, 

Optional color, determined by MRT on an issue- 
by-issue basis. is available at 150 per insertion. 

A prepayment discount of 5% is available for all 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule. 

No agency discounts are allowed for classified 
advertising. 

Contact Joyce Bollegar at (913) 967-1923 or fax 
(913) 967-1735 to reserve classified ad space. 

Send your classified materials to: 
Tammy Kalebaugh 
Mobile Radio Technology 
Classified Advertising Department 
9800 Metcalf 
Overland Park, KS 66212 


MOTOROLA AUTHORIZED DEALER 
SALES & SERVICE 
TECHNICIAN WANTED 


Growing MSS in the economically stable 
West Texas area looking for self motivated, 
responsible, highly qualified technician. A 
minimum of 3 years experience with Motorola 
Two-Way radio systems. Knowledgeable with 
Motorola 800 MHz trunking systems both fixed 
and mobile. 

Salary commensurate with experience, with 
a complete benefits package, paid vacations 
and holidays. Send resume with salary require- 
ments to: 


LUBBOCK COMMUNICATIONS INC. 
1819 N. University Ave., LUBBOCK, TX 79415 
ATTN: PERSONNEL DEPT. 


ELECTRONICS TECHNICIAN 


The Missouri Department of Conservation has a 
position available for an experienced electronics 
technician at our West Plains Headquarters. West 
Plains is a rural city located in i ae Missouri 
and offers a low cost of living. This position main- 
tains telecommunication systems including com- 
ponent level troubleshooting and repair, installa- 
tion, and removal of base stations, mobile and 
portable radio units. Knowledge of PBX and elec- 
tronic key telephone systems preferred. Requires 
an electronics technical school certificate and a 
minimum of three years experience in repair and 
maintenance of electronic equipment including 
two-way radio, office telephone systems and data 
communication networks. Salary will be mid to 
high twenties depending on experience. Excel- 
lent benefit program. To apply contact the Hu- 
man Resources Division, Missouri Department 
of Conservation, P.O. Box 180, Jefferson City, 
MO 65102 (314/751-4115). Call between 8:00 
a.m. fo noon or 1:00 p.m. to 5:00 p.m. 
Equal Opportunity Employer M/F 


Help wanted 


Field Service Technicians 


Proficient with Motorola CentraCom 
l/l and CRT Consoles. Trunking ex- 
perience is a must. Candidate must 
have a working knowledge of Motorola 
RSS software. Requires the ability to 
troubleshoot large complex systems 
and repair to component level. 


Please respond to: 

Colorado 

Dave Roberts 

Motorola Communications 
1111 W. Evans, Suite C 
Denver, CO. 80223 


New Mexico 
Clift Barbieri 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 
Fees client paid. Send resume to address below. 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
» Technicians » Engineers + Managers » Sales 
+ Extensive national resource of personnel 
Employers: Call 606-491-5410 10 aM to 8 PM 


Communication Resources 


P.O. Box 141397 * Cincinnati, OH 45250 
606-491 -5410/FAX 606-491-4340 


Motorola MSS in Florida Panhandle 
looking for senior bench/field tech. Suc- 
cessful candidate will possess 5 years or 
more experience; FCC or NABER certifi- 
cation; proficiency in installation and repair 
of microwave, Motorola SMR, paging, 
Centracom II; excellent customer skills. Ex- 
cellent pay and benefits. Send resume to: 
Attn: MRT, Dept #934 
9800 Metcalf 
Overland Park, KS 66212. 


IMMEDIATE CAREER OPPORTUNITY 
TWO-WAY TECHNICIANS 


Excellent opportunity. San Jose, California. 
EGE Premier dealer is looking for experienced 
two-way radio technicians for both EGE and 
other types of conventional and trunked 
systems. 

Experience with portables, mobiles, and 
backbone equipment required. Microwave 
experience helpful. Must be FCC licensed or 
NABER certified. 

Type of work: Bench and field repairs, system 
installation & design. 

Excellent benefits including: Profit sharing, 
medical, dental, paid vacation, related training 
& education. Salary D.0.E. Send resume to: 


BAY AREA SERVICE CENTER 
858 Aldo Avenue 
Santa Clara, California 95054 


Alin: Service Manager 


Immediate Openings in Colorado and New Mexico 


Portable Technicians 


Proficient with state of the art mi- 
croprocessor controlled radios. 
Must be experienced with repair 
of surface mount components. 
Candidate must have a working 
knowledge of Motorola RSS soft- 
ware and trunking. 


Must be willing to work in a participative team environment and dedicated 
to the concept of Total Customer Satisfaction. 


TWO WAY RADIO 
TECHNICIAN 


Motorola Pinnacle Dealer and 
Service Shop looking for self 
motivated and highly qualified 
technician. Working knowl- 
edge of all Motorola equip- 
ment, especially Motorola 800 
MHz trunking systems (both 


fixed & mobile). Salary Com- 
mensurate with experience, 
Complete Benefits Package, 
Paid Vacations & Holidays. 
Send resume & comments to: 


West Tenn. Communications 


Motorola Communicatians 

1001 Candelaria NE, Suite A 
Albuquerque, NM 87107 

(303) 922-6686 (303) 799-3928 tax (505) 343-3145 (505) 345-0809 fax 


1295 Highway 51 
Dryersburg, TN 38024 
or FAX: 901-286-6438 

Attn: Larry Paschall 


Fast Growing Communications 
Company 

Located in Atlanta, GA, looking for 

Technicians and Installers with the 

desire to grow with a top notch 

company. Must have a minimum 2 

yrs experience. 

Excellent benefits with salary based 

on experience. 

Contact Steve at: 404/263/8843 


Burns & McDonnell, consulting en- 
gineering firm, has excellent oppor- 
tunity for a telecommunications en- 
gineer with 3-7 years electric utility 
experience. Contact Mr. M. R. Rice, 
P. O. Box 419173, Kansas City, MO 
64141 (fax 816/822-3413), EOE. 


DVANCED 
SIGNAL 


Manager - Technical Services 


Advanced Signal has received a FLEX™ 
license from Motorola to develop an 
innovative test and monitoring instrument. 
The product will be used by paging system 
operators to read, decode and capture 
FLEX™ data streams for analysis. 


In this position, you will be responsible for 
developing and implementing our incoming 
inspection, final test, return & repair, field 
support, and training procedures. You must 
have 3-5 years experience as a paging 
system technician or manager, and an 
associate technical degree or equivalent. 
Preferred candidates will have experience 
with C-NET or C2000 and FLEX™. 


We offer a competitive salary and a full 
benefit package including a once ina 
lifetime stock option package. Qualified 
applicants should send resume to: 
Advanced Signal, P.O. Box 713, 
Quincy, IL 62306-0713. 
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At Hughes Network Systems (HNS), we're 
not only a leader in the development of 
future-oriented technologies, we're also 
number one when it comes to delivering 
them to our customers. We're currently 
undergoing major expansion in the 
dynamic wireless communications mar- 
ket, providing turnkey analog and digital 
cellular systems worldwide. And with 
accomplishments like our pioneering 
development of advanced wireless prod- 
ucts incorporating TDMA, we're satisfying 
our customers as well as our employees 
on an unprecedented scale. 


Recent award of a large international 
project, plus current work on-hand, has 
created opportunities for more talented 
individuals to join our team. If you have a 
technical degree (or equivalent) and would 
like to join us on a contract or perma- 
nent basis, we'd like to hear from you 
regarding these outstanding opportunities: 


Hardware Field Engineers 

Must have 3-5 years’ troubleshooting cel- 
lular equipment to debug RF and T-1 line 
problems. Some positions require exten- 
sive domesiic/international travel. 


Network Planners 

Must have an administrative background 
plus 1-3 years’ network planning experi- 
ence (DC power systems, antennas, patch 
bays, transmission equipment) or 3-5 
years of experience troubleshooting 
cellular/telco systems. 


Program Installation 
Specialists 

Will handle scheduling and change 
orders, and coordinate installation. This 
includes responsibility for local contracts 
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with subcontractors, program reviews, 
weekly reporting, inventory management, 
customer interface for status reviews, 
lease asset management, and order input 
and tracking. 


Market Managers 

You will work on-site with our clients, with 
responsibility for coordinating company 
installation resources and customer 
requirements; acquisition and management 
of warehouse facilities for storage; track- 
ing repair and return items; management 
of change orders, budget and schedules 
for the market and various local support 
personnel; and customer interface. 


Software Developers 

Senior-level opportunities are available 
to design, develop and integrate new real- 
time embedded software for our digital 
cellular product. C and Assembler pro- 
gramming skills on UNIX/UX platforms 
are essential. Experience with data 
communications, telephony, networks, 
protocols, or switches is strongly desired. 


Systems Integration/ 
Applications Engineers 

To commission sites for cellular systems, 
test/verify software for switching and 
cellular systems, and aid engineering in 
introducing new products in the field. Must 
have previous field engineering experience. 


Application Engineers 

Will support sales staff by making 
technical, product and system benefit 
presentations to customers; support pro- 
posal preparation; and perform analysis, 
define systems configuration, and provide 
proposal documentation. U.S. cellular 
experience required. 


Sales Professionals 

We seek dynamic sales professionals 
with 3-5 years of systems sales experience 
(switching, networks), preferably to large 
telco operators. Previous cellular network 
sales experience is a must. Territory is 
the Southeastern U.S. Home base is open. 


Product Engineers 

Working in our Technical Assistance 
Center, you will provide after-sales sup- 
port of delivered products and on-going 
programs by providing high-level assis- 
tance to customers regarding: operational 
procedures, hardware and software fail- 
ure recovery, network problem determi- 
nation and correction, installation and 
upgrade support, and configuration and 
maintenance procedures. 


Don't miss this chance to work with the 
best professionals in the industry on 
some of the hottest cellular projects 
available. Fax or mail your resume, indi- 
cating preference for contract or perma- 
nent employment, to: Hughes Network 
Systems, Inc., Dept. ATRADE, 11717 
Exploration Lane, Germantown, MD 
20876; FAX: (301) 428-2833. An equal 
opportunity employer. 


HUGHES 


NETWORK SYSTEMS 


Subsidiary of 
Hughes Aircraft Company 


Classified 


SIGNALLING 


edi ™ 
=> NEW MICRO LINE = 
— 


Equipment for sale 
yy) )) yyy) »») wyyyyY iy PPR py 


Paseciaiieten in Motorola Radius! & 
Large Inventory — Everyday Low Prices 


PUTO VA 2 Cha 2 WE iscisssaacsnssaspeccacstuscanecacsaticenvavise $329.00 
PUTO VHF 2 CHAS WE: snsneassassesvasssseviscacssasssetecicceeccies $355.00 


4 i Eee WU, sercccsssesssssscdecsssosaccssesessessseneoseee peed .00 

KEYPAD PROGRAMABLE 11 CI-2 WEL sercsscsssesscsesersererersersorsrvnsenssnesss 2.00 

DTMF DECODERS PIHOUHF 6 ch-8 Wh srssosoosooscorenreceer $484.00 
ANI ENCODER GP300 VHF 2 ch 
MOBILE DECODERS pany kein 


GP300 UHF 2 ch... 


aad ere : ey h-25 ois 
10 Mobil eb WS sca cess spec icaus casa nena bacaeeeacehae 265.00 
ACTIVE FILTERS GH polis UHET Cons ot ee eaate 
AND M120 Mobile V2 ohh Whiscsncezeancsceccsscccccaaiiaieiuicasavessna $310.00 
bathe Pe ae oo WEE scan vencconcencxpuvdninaeeath GaribaabaRaaNG age 
REEDS A gg aamnnatag PS 


MEGAHERTZ TECHNOLOGY, INC. 
inquiries: 214-341-1119 
Fax: 214-348-5659 
Orders: 800-70-RADIO (72346) 
— MasterCard & Visa Accepted — 


f eee cece dS 


CUSTOM PRODUCTS 


Brasrco, inc. 


PH (513) a 


CMCC 


DYDD, 


2 


Circle (99) on Fast Fact Card Circle (97) on Fast Fact Card 


Great Equipment, Great Quantities, Great Prices 
pecial Prices on these Selected Units 
1 Mot PURC VHF 250W, Call 
10 Mot PURC 30-50Mkz, 375W, Call 
100 GE SOOMHz Paging Tx 45W Digital, Call 


ER 


30 Mastr || Bases 60-100W.,, 15 Mot PAC-RT VHF or UHF 


tO 6 Mastr Il E VHF 110W n/a 


10 Mastr || Bases 375 Watt 30- ‘50MHz .. 
2 Micor Bases 375 Watt 42-50MHz ., 

10 Micor Bases 42-50MHz 100W. 

5 Micor Repeaters 42-50MHz 100W 

5 EX || Bases 60 Watt 36-42MHz 

5 Mocom 70 Base VHF 45 Watt 

2 Delta Base Watt 30-SOMH2z ..... 


MOBILES W/ACCESSORIES or N/A= NO AGGESS 
300 Mitrec 60 Watt 39-50MHz w/a 
100 Mitrec 100 Watt 30-50MHz w/a 
20 Mitrec 110 Watt VHF w/a 
100 Mastr || 10OW 25-30MHz 
100 Syntor XX 600 Conv, 35W , 
50 Micor 800 Conv. 35W n/a ... 
50 Syntor SRA UHF 30W 35W 
30 Mastr || 30-36MHz - ; 
40 Mostar UHF 8 ch 40W wa. 
10 Mostar UHF 16 ch 40W Scan wa 
10 Delta-S Mobiles 30-SOMHz 100W 
150 Mocom 70 Most Bands ..... 
20 EX IIVHF 110W.. eSSN iecsbisees 
3 Maxar 36-42MHz 50w. wa xs 
6 Mitrek VHF 60 Watt w/a . 
4 Mitrek UHF 100W w/a ......... 
100 EX I 36-42MHz 60-100W ... 
50 Mocom 70 36-42MHz 60-100W 
25 Mocom 70 VHF 45W .. 
20 Phoenix-S VHF 40W 2 ch wia 
2 MLS VHF 40W 2 ch. wia 
2 GE Porta Mobile || 36-42MHz 25W 
5 GE PAC Repeaters UHF -.......ccseeeeeee renee 3 


. From $1495 
. From $1595 


__.. a $50, w/a $100 
n/a $100, wfa$175 


.... Wa $50, wia $100 
.. Wa $150, wa $200 


‘n/a $100, w/a $150 
aria . From $30 
: va $100, wia$i2s 


50 Mastr-Il 7SW UHF MXs65KKS83B .. 


2 Spectra Tec Rec . 

8 GE Voters ....... 

10 Mastr Controllers DC/Tone .. aioe 

10 MotT 1379-1380 DC Remotes 

10 Secode MK70-MK30 DC Remotes . 

30 T-1600 Tone/DC Remotes -. 

1171617 Tone Remote 

20 SSC 1806 DC Remotes ........... ‘ 

10 GE Descon Ii Remotes . Sahikee 

100 Syntor XX Accessory Groups - = 

100 Mastr IlAccessory Groupa 

100 Mocom 70Accessory Groups ..... 

100 Mitrec S-90 4 Fq ScanAccassory Groups . 
100 Micor/Syntor Accessory Groups Standard/ 
10 GE C-800 Scan Heads .- th 

10 Mot S-90 4 Faq Priority Scan ‘Heads 

4 Mot YCN 4003A Rear Control Heads 


We do not buy/sell pagers no portables or parts. 
Minimum Order $100. 

BARNETT ELECTRONICS, INC. 

8718 Wilhite Lane 

N. Little Rock, AR 

72120 

Orders & Bids Only: 

800-423-3858 

Information: 

501-835-7066 

Fax: 501-835-8766 


30 YEARS IN 


3 


COMMUNICATIONS Vo 


NO COD’s Bob Barnett 


Circle (98) on Fast Fact Card 
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Classified 
Equipment for sale 


“WAY RADIOS | | Eeeeseouss 


Pure and Simple. 


PRICES 
IN THE 
USA! 


Wholesale Prices 
Same Day Shipment 
Complete Support Program 
Nationwide Distribution 


We will BEAT all other verified prices - 
GUARANTEED! R 


e = 
> 


wey 


ARS yy 
IDWEST INC. Zags 
PH ERS 


1-800-521-2468 


Automation & 
Electronics 
Engineering, Inc. 


13667 Floyd Circle * Dallas, Texas 75243 


FAX - 913-234-3584 


1-800-527-4596 


Circle (100) on Fast Fact Card Circle (102) on Fast Fact Card 


McManus Communications 
400 N. 5th St., Blytheville, AR 72315 
R Tel: 501/763-6250 Fax: 501/763-6533 


* PAGERS « PAGERS * PAGERS « PAGERS» PAGERS * PAGERS + 


Circle (101) on Fast Fact Card 


° PAGERS « PAGERS » PAGERS * PAGERS» PAGERS « PAGERS = 
P 
PROCELL® 
A A 
G NEC “AR” “AAA” G 
E Alkaline Batteries USED : 
c NEW PAGERS 8 
« NEC Numeric & Alphanumic Pagers WANTED! , 
P + Motorola & NEC Factory Replacement P 
A Housings & Parts PAGER REPAIRS A 
S * Vib Motors ¢ Recrystalling is 
NEC «LCD replacement ‘ 

R Motorola « Fast ee R 
Ss i turnaround @ Ss 
. oO 7, & 10mm Sizes USED ; = 
x PAGER HOUSINGS 4 
G G 
: 3 

R 

s 
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ELECTRONICS CENTER 

3913 BROADDUS AVE 

EL PASO, TX 79904 

BUYING LATE MODEL TWO WAY EQUIPMENT 
PREFERABLY PROGRAMMABLE. SEND OR 
FAX YOUR LIST. WE ALSO SELL USED TWO 
WAY EQUIPMENT AND COMPUTERS, SOME 
LISTED BELOW. 
1 EA BS1RCB3105 330W 42-50 
PL BASE BE cosas an eraaneamnnmn ansehen 


2 EA C71RTB3102 MICOR 42-50 
1-LOCAL CONT. PL $1000 1-TONE ........csscssssesess $1200 
15 JOHNSON LTR8700 NO PW CORD 

W/BRKT, MIC, VOL SET SW oo... eeseeecseeescssenee $175 
25 MICOR 75W PL 4F UHF W/ACC NO ELEM. ..........$75 
3 TEK2246 100MHZ OSCILISCOPE NO PROBE .... 
1-DI76AAU66 MASTRII VHF TONE CG ...... 


25 T1602 OR T1605 DC OR TONE 

REMOTES .. on _.NO MIC $150 
nniantqunctantnrasineennienecnere WI/MIC $225 

17-181JJA4000 100W MITREK 42-50 W/ACC........$ 

61 REPCO MARK 80 TONE REMOTES...... 

2 T81XTA7DA2 MARATRAC 42-50 W/A 

16 SECODE TONE BASE AOPT ........... 3 

20 SECODE EXTENDERS o..cccccsescscscseneren 

58 EA NRN4952 CHARGER ao..cscceccsccsecsnse 

WE ACCEPT MC, VISA & DISCOVER 
VOICE 915-562-1000 - — FAX 915-562-3827 


Classified 


TPS 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 


* LOW RIPPLE + 


* CURRENT LIMITED « 
* FILTERED+ 
* REGULATED + 
+ EFFICIENT - 
* MOV PROTECTED + 


7 TO 75 AMP MODELS AVAILABLE 


DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 
Fax 1-816-741-7499 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $351! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
FAX 504-361-5526 
| Motrac; Micor, Mocom; Mitrek; Etc. 
MT’s, and GE Elements. Call for 

prices. 
| Any desired Frequency available 
for fast delivery. 

(1 Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 

Try us first. We always have your 

frequency available. 


1814 Hancock St. 
Gretna, LA 70053 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


Equipment for sale 


PAGING 
TESTING 
CALL US FOR THE SOLUTIONS 
TO YOUR TESTING NEEDS! 

Call 
1-800-446-2295 


RAMSEY 
ELECTRONICS 


793 Canning Parkway 
Victor, NY 14564 


FAX 716-924-4555 


Audio Generator SG 550 $269 


Buy Any Two (2) 
Receive 
Cable Package 
FREE! 


Com6 Paging Encoder $995* Sinad Meter SM1W/T $249 


Circle (103) on Fast Fact Card 


6 » WE HAVE EVERYTHING IN STOCK FOR IMMEDIATE 
Cl Te DELIVERY AT LOWEST PRICES IN THE USA 
... GUARANTEED 1! ! 
eeeeaeodoecaceaev@eeeeceaeseeeee cee eseeeaeeoo ee eee eee 8 
MOTOROLA TRUNKED RADIOS LTR TRUNKED RADIOS 


PORTABLES 
HXS381T 7 SYS CHRGR 3 YR WARR ,, 


HX580T 10 SYS SCAN DTMF CHG 
JOHNSON 856 10 SYS SCAN 


PORTABLES 

MTX800 1 SYS CHRGR/NEW BATT seasoven $650 
MTXS810 2/6 SYS CHRGR/NEW BATT. $775 
MTX8000 4 SYS SCAN T/A CHARGER sone $995 
STX 15 SYS DTMF /NEW BATT. 

HXSS0T 10 SYS DTMF SCAN ALPHA 

STX SMARTNET E/LI/LEL 

MTX900 2/6 SYS CHRGR/NEW BATT 


MOBILES 
JOHNSON 8604) 10 SYS ISW T/A ibaa 
STANDARD GX3030T 7 SYS 25W at $695 


MOBILES 

MAXTRAC-800 I5W 2 SYS W/ACCESS 

MAXTRAC-900 12W 2 SYS W/ACCESS 

SPECTRA 800/91) ISW 10 SYS SCAN ........ 

SPRCTRA 900 30W 1 SYS SCAN T/A .. 

PPLOOOX 15 SYS DTMF . 

SYNTOR X 9D00E ONLY 3 LEFT ycssssssesssssssesenenseseses $1495 
SYNTOR X2 W/MULTI SUB FLEET ; $150 
eesooaoaooaoeoeeecoeoeoeaee2e¢8 
HEAVY DUTY VHF & UHF RADIOS 

H1600/P200 SW 6F W/NEW BATT 

HT 1000 SW 16F SCAN NEW IN BOX ..ssssesseessssnnerssenns $7) 
VISAR SW 16 SCAN NEW IN BOX ... 

MARATRAC 100W 99F SCAN UHF 


RADIO EXPRESS, INC. 


LOCATED IN NORTHERN VIRGINIA 
ORDERS 800-545-7748 
OTHER CALLS - 703-266-1928 
FAX - 703-830-8710 


VISA - MASTERCARD - DISCOVER 


WE BUY LATE MODEL 
MOTOROLA RADIOS 


The Industry Standard For All Band Trunking 


One board fits most mobiles and portables 

ETrunk® equipped radios available 

Low cost, easy to install 

No special site controllers needed 

Dispatch and interconnect capable 

All board features are software controlled 

Compatible with more radios than all our competitors combined! 


1-800-4-ETrunk (914)245-1128 Fax retrieval system: ]-800-292-9723 (914)245-2382 


Circle (105) on Fast Fact Card 


September 1994 Mobile Radio Technology 89 


Factory Direct! 


Classified 
ft Equipment for sale (MA) MOTOROLA 


DuraComm Vib Motors 
2 Channel Tone & Voice Monitor Pager & Crystal Ss 


[V¥ VHF/UHF/Low Band 
Buy your Vib Motors and Crystals 
[yf PC Programmable Tones direct from the Manufacturer! For the 
(4% Multi-Addressable utmost in quality and reliability, 
; ee choose Genuine Motorola Vib Motors 
[4% Scan Feature with Priority and Crystals. 
[M{ DurAlert, Full Accessories 


[“ High Dealer Margin 


HIGH QUALITY-GREAT PRICES! 


Keep your Motorola Pagers Genuine 
Motorola with high Quality Motorola 
replacement parts - factory direct! 
Call for pricing and volume discounts. 


Duracomm DuraComm Corp. 
Kansas City, MO 
1-800-467-6741 - FAX 816-741-7499 


Circle (106) on Fast Fact Card 1 -800-892-3068 


® and Motorola are trademarks of Motorola, inc, 
Circle (109) on Fast Fact Card 


7 
aie p 
1 eerh Se 10ea. “Pure 5000" Bases, 930 MHz, CB5JL BI101A 
al) TSE UNM 25 ca. Syntor X, 80DMHz, TS VBISG1t 
AND SELL Bea. Syntor X, SOOMH?, TASXANSGI 
Yea Micor Aptr, 498 MHz, C44RCB61068T 
USED 12¢a. Moteac Rptrs, 460 MHz, C24MSY9101T 
MOTOROLA 17 oa. Mitrek, 460 MHz, T74JA3100 
5ea, Maxar 80, 460 MHz. D34TSAIONN 
AND 10 ea. M340, 460 Mi2, HadaAuat4ad 
34 ea. MTS00, 460 MHz, 134BBU9124 
GE Bea, HT440, 460 MHz, H44.Cua184 
Sea. Micor Bases, 153 MHz. C73ATB1106 
FM 4ea Consolette Bases, 183 MHz L43B883000 
33 ea. Syntor 155 MHz, TAISRAIZ00 
TWO-WAY 46 ea. Mitrek. 153 MHz, T83JJA3900 
91 ea Micor, 153 Milz, T73RTNI100 
RADIOS § oa. Maxar a0, 1539 MHz, PBITSA3300 
1 ea, Consolette Base, 35 MHz, S1BBB3400 


SCHAEFER 22 ea. Mitrek, 47 apa 
Bea Mitrek, 4B MHz. T51J) Jad! 
RADIO C0. sii GE Maia Miz, MC74CCS33 
Qea MASTA EXEC Il. 48 MHz. SX74AANS3AH 


130 West 2ea MTSO0, 47 MHz, HI1BBU3100 


60 ea. Tone and DC Remote Desk Sets, 
Fayalte: 3). Mixed Models: T1380, 11476, T1902 


URES 66 ys. Syntor X 9000 Cantrol Heads, HCHA039A 
Denver, IA 4a. CENTRACOM | Single Bay Tone Remote 
50622 MCM wiT&R Madules 
Sea, Cenirecom Empty Cabinets 
PHONE: Zea ‘OVP ' Code Programmers. P10018X 
ISIETRTSRIISEE 100 Sets Motrac Accessories 
FAX: 4ea 12 vdete 72 vde Converters, NPNGO44 
ICEETESYZAE 2! 02. GE MASTR PROGH Induor Cabinets 
20 ea. Pulsar tt, 152 Mblz. IMTS Mabite Phonas 


— ) » Fast turnaround 
& NEC Pagers I y » Flat rate labor* 
* 90 day guarantee* | « Common frequencies 
* Volume discounts meee = instock 
*Guarantee on electronic “et 5 tr Parts & accessories 


components only. 
“Flat rate does not include parts 


Kern Pager Repair 
834 Foley St. Jackson, MS 39202 
601-357-4138 Fax: 601-948-8257 


USED EQUIPMENT 
7 - MSF.5000 UHF RPT - 450-470 2.WTS 
2- FLEXAR DESK TOP BASE 450-470 PL 
2 - MX - CONVERTA COM ........ 
MITREX 490-DPL 75 wis 220.0 
MITREX 450-470 PL 75 wts 
MOTREX H.8.80,6 100 wts . 
MICOR 490 ODPL 75 wts .., 
MICOR 450-470 PL. 75 wts 
MICOR HB&ALBPL 100 wes 
MICOR H B41. 8 Bases 160 wi PL $ 
SYNTOR X Trunked Radios ..... (each) $ 
ASSCATED REMOTE CONTROLS - Desk Top Phonestyie Local « 


COMMUNICATION 
Distubution Center 


AAAAAAAAW 


2-WAY SALES TO DEALERS ONLY 


CONVENTIONAL & GE-MARC 
Mobiles * Portables * Accessories 


OC. und Tone - T-+600 Series . wee CALL 
Assorled Movilo Duplexers ............ Jove GS 
2+ Agrolron MPAC-7 UHF 90 wt RPTS + nemts works... $ 500 
6- Radius UNF £6 Chn - 45 wt sien BDO 
3- MIDLAND 70-525 Contro! Station UHF $ 250 
+ MIDLAND 70. Wide band 40 wr 150 MHz $ 125 
1-IFR- 1200S . Tranng Generator + Cellular « LTH-Bater 

Travel Case +3 years cit + Spectrum Analyzer 

PERFECT CONDITION $71,000 


D&G Communications 409-948-4308 


Paige Tim Sheila 
Reasonable Prices - Dependable Service 
Distributor for: Telewave * RFI * Whelen 


Authorized Distributor 
Mobile Communications 


Circle (108) on Fast Fact Card 
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QUALITY USED PAGERS 
LOW BAND VHF/UHF & 900Mhz 


NEC 


D3 FRONT DISPLAY pe. 
BRAVOTONE STYLE <S® 


FOURTH DIMENSION INDUSTRY, INC. 


Wireless Communications Equipment Broker 
331G Dante Court * Holbrook, NY 11741 
516/467-1220 * Fax: 516/467-1645 * Toll Free: 800/378-0348 


Circle (110) on Fast Fact Card 


BUYING ERICSSON-GE EQUIPMENT ‘ i ssf | 
are H E N RY RAD O 

'4KW GE sta. blower motor, new @ $65 

MPI UHF 4W 450-470 Tech special $40 

MP1 8-Unit multicharger, checked $40 

Range 42-50 110W less acc. $425 S$ B P S 
ee Iv Stock, Best Prices, Quicn Service 
Delta-S 450-470 40W $-990 ace, $299 


Delta-S 450-470 40W no ace, ... 
Delta-S 450-470 40W less CG/a 
Della-S 42-50 less ace, 110W.. 
MLS 150-174 450-470. ee 
MLS-I CONTROL PANELS STO BR SCAN occ » CALL 
PLS VHF 150-174 a sectjvopltreppena oies 

MPA UKF 450-470 Select model esas. $425 
PLS/MPO/MPA Multi-chgr. new... $100 
PLS/MPO/MPA/TPX Rapid desk new __. $72 
MASTR It 150-174 110W from $115 
MASTR I! 450-470 40W wiace. $165 
MASTR I 450-470 40W wipreamp __ $125 
MASTR II Accessones, complete... $s0 


@ 
/RASTRON 


State of the Art Antennas 
-~ 
msi Radiuy 


AMPLIFIERS YAERESU 


We also stock: 


MASTR |} Multi-channel cables es $20 
$-990 128 ch head w/warranty : $125 
§-950 128 ch head w/warranty .............-.......- $75 
MPS/MPR/MPX/MPI/MPD Chargers ............. CALL 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


AOR JaBro 
BUY—SELL Beckman Kenwood TOLL-FREE (800) 877-7979 
WANT TO BUY: Centurion Larsen 
* Used GE - MARC Comm. Spec. Maxon Y RADIO 
* Used E.F. Johnson LTR Connect Systems Maxrad @ 
EQUIPMENT FOR SALE: enue = i \ > } eusamemonins 
* Used GE Mobiles & Portables oe nae \ FF bos Angeles, CA 90025 
Call 1-800-365-4283 ext.#38 Hustler TPS Phone (310) 820-1234 


Icom Uniden FAX 310-826-7790 


(* GATEWAY 
aM. Uh COMMUNICATIONS, INC. 
Circle (111) on Fast Fact Card 
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Classified 


Equipment for sale 


+ PROGRAMMING ‘EQUIPMENT 


@ Micro-Size Design tor Convenient Portability 
and Field Use. 

@ Uses Surface Mount Technology (SMT). 

@ Rechargeable - Works for Hours on One Charge. 
@ Supports Full Spectrum of Programmable 
Motorola ® Radios. 

@ Includes AC Adaptor, XT/AT cable, Seria! cable, 


1 Year Warranty 


tte 


Program Your Radios "IN-HOUSE" 
FAST - SAME DAY SHIPPING 
1-800-752-3571 


24 HOUR FAX LINE 404-252-8929 


PA-1* Programming Adaptor..... $99." 


FREE “Note: Hardware 
CALL ger 4 CHURE 0 
Full Line of Programming Cables Available FULL COLOR BR ome. nck cam 
Our Programming Cables are precision devices designed ALL OF OUR Motorola® and 


specifically for each radio, Put your confidence in our quality. 
NEW! HT1000/MT2000/JEDI.........00046 CALL 
VISAR... =a éy 
GP300 / Pi 10 ‘Models. 
HT50 / P100 Models........ 
STX, STX Gemini, STX 821... $65 
SPECTRA, RADIUS ® MOBILES, MAXTRAC ®, and more! 


olher products, are 
Trademarks of 
Motorola, Inc. 


POLARIS INDUSTRIES 
4 Division of Southern Computer Corp. 


141 W. Wleuca Ad., Suite 300-8 
Atlanta, GA 30342-3219 


Established 1983 in Atlanta, GA 


Circle (112) on Fast Fact Card 


FREQUENCY MANAGEMENT 


Top Quality Pager Crystals In Stock 
NEW? L.C.D.’s for Bravo Pagers 
Crystals for Two-Way and O.E.M.’s 
Call for Details 


15302 Bolsa Chica St. 


800/800-9825 Huntington Beach, CA 92649 


Circle (113) on Fast Fact Card 


ve COMMUNICATIONS 
40% OFF List 
Prices Available° 


yy Full Line Distributor of Vertex 


800/726-9015 612/884-8352 
* We Have Fast Service 


« We Have a Flat Rate Repair Service 
+ We Have a Complete Dealer Support Program 
+ We Have a Large Variety of Accessory 

Items Available 


+ Avail. in mix or match on tots of 5 or more. Accessories 
not included 


Wholesale Prices to 


Dealers Only ¥ Many other brands also available 
ADIO vv Your One Stop Warehouse for All Your 
—— Communications Equipment Needs 
OMMUNICATIONS 24 Hour a Day FAX 
(612) 884-8356 
HOLESALERS 
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e LABELS « NAMEPLATES * 


Custom Labels for your pagers, 
cellular phones and two-way radios. 
Battery labels « Bar code and printing systems. 

CALL FOR FREE SAMPLES ! 
—= ADVANCE LABEL & TAG 
AL ce McKinney, Tx 75069-8230 
1-800-466-5345 1-214-542-5345 
FAX: 214-548-2518 
* Outstanding quality at competitive prices » 


LOW-LOW-LOW 
Any order 
ONLY *5°2 Shipping 


GM 300's from §300% 
SAFARI RADIO 
1-800-RADIO-80 


= 2 Welcome 
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{ COMPATIBLE MOTOROLA ® RADIO * 


NEW! PA-3* programming Adaptor. 6 149.9% 


PA-2* Programming Adaptor... $129.9 


Motorola and NEC. Reconditioned on 


your channel w/warranty, or “as is” 
a cS (303) 337-4811 
FAX (303) 337-3084 


COMMUNICATION 


CAB EASY For Pagers, Cellular Phones, 
and all types of custom labels 


Anchor Graphics Inc. 


1467 LeMay #111 Tel. (214) 242-0439 
Carrollton, TX. 75007 Fax.(214) 242-0959 


ICOM Factory Authorized Sales & Service 
Radios & accessories bought, sold and repaired. 


Warranty Service Center. Dealers Welcome, Land 
Mobile & receivers only (no marine or amateur). 


SWS SECURITY 1-800-776-8274 


Buy Radiuy fron 
California Razio* 

Or yOur wallet will be $orp}! 
800-231-0103 


Save 50% on Hark equipment! 


550/550EX/350/350EX/450EX 
Also various Tellabs 2W to 4W (6131B) 
Wescom 2W to 2W Amp. (7306-32) 


Call Tony @ 208-522-0750 


USED RADIOS 


at Low Prices! 


*MICOR *GE 

*MITREK *ACA 
*PORTABLES *ACCESSORIES 
*MOCOM 70 TONE ELEMENTS 
*MAXAR eCHRYSTAL ELEM 
*RPTRS *BASE STATIONS 


Large Quantities » (817) 433-5452 


° BUY ¢ SELL ¢ TRADE « 
ALL BRANDS OF 2-WAY (406) 
RADIOS & ACCESSORIES 252-9290 
Call or Write for 1113 Central Ave 
a current Billings, MT 59102 


Flyer. 
C.W. WOLFE COMMUNICATIONS 


MOTOROLA PORTABLE RADIOS 


MX 350S 24F 470 MHZ .................. 
MX 350S 8F 5 PL. 450 MHZ . 
MX 350 4F 470-490 MHZ . 
MX 350 8F 150-160 MHZ .... 
MOT HT-220 OMNI UHF-VHF . 
MOT HT-220 SLIM UHF-VHF 
CALL OR WRITE FOR ADDITIONAL EQUIPMENT 
MARTY'S EMERGENCY PRODUCTS 
P.O. BOX 93, BALDWIN, N.Y. 11510, 
(516)378-4814 


Classified 
Equipment for sale 
Mailing Address: 
Ba MECIIEM Fredericksburg, VA 22404 
a iN HA LO FR OMICS 3505 Loren Whitney Drive 


Massaponax Business Park 
Fredericksburg, VA 22401 


To Our Valued Customers 


Thanks to you we are once again moving to a new warehouse and showroom 


located at: 3605 Loren Whitney Drive Phone (703) 891-0569 
Massaponax Business Park Fax: (703) 891-0538 
Fredericksburg, VA 22408 


Please make note of our new address, phone number, and fax number 
These changes will be in effect starting September 1994. 


Many items in stock, call with your requirements. 
Phone; (703) 891-0569 We accept VISA and Mastercard Fax: (703) 691-0538 


Fy- 


International (USA) 


CO] PAGER CRYSTALS 


COMMUNICATION CRYSTALS 
CHANNEL ELEMENTS 


@ Recrystalied 
@ Complete Elements 


48-HOUR 
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CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 
GEPhoenixSX VHF, 2/16CH &Scan HarrisAlpha2000E VHFIMTS 

GEMLS LB, VHF, UHF 2/6/16 CH & Scan Motorola Pulsar VHF IMTS & Others 

GE MASTR lt! & Exec i LB, VHF, UHF Motorola MT500 LB, VHF, UHF HT 

GE MVP, VHF Motorola MT/HT/ Gang Chargers 

GE MASTR || Base/Rptr LB, VHF, UHF Standard HX300, 320, 734,834 VHF, UHF HT 
Motorola Mocom, Micor, Mitrek LB, VHF, UHF Standard HX400 VHF, UHF 25 CH Synth SW HT 
Motorola Moxy, Maxar, -50,-80 LB, VHF, UHF Uniden SPH & SPU 8 CH Synth HT 

Motorola Mostar 800T Wescom 2 GHz Microwave, MUX 

Motorola Base/Hptr/Consolettes LB, VHF, UHF Standard GX-1500U 

Standard GX3000 VHF, UHF 64 CH Synth/Scan GE Deskon Il DC Remotes, Motorola Local Remotes 
Standard966L LB, 75 Watt, Synth MORE — MORE - MORE - MORE ~ MORE - MORE 
Mostar VHF, Maxtrac 900MHz 


SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 
1438 Cox Ave.. Erlanger. KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals— 


Wa ny eed Reine — Cane! Made to Your Specifications'’ 


Ph: 1-800-456-5548 
Fax: 1-307-266-3010 Circle (118) on Fast Fact Card 


Circle (116) on Fast Fact Card 
Selectone 


ANI SYSTEM 


(Automatic Numbering Identification) 


*MOBILES -BASES -PORTABLES -PAGERS _-REMOTES- 
PCI— PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 


GE Phoenix S Model N5002 150 to 170 : Reavis wiaccs., beige $165 
GE Phoenix SX Model NSHH1W40P6 highband widual priority scan & aces... SPECIAL $250 
Motorola Spirit pagers lowband 35.64 Mriz Model AOtJVC2468A wichrgr $25 
GE Delta S Model N3CGIN 1 10TB 110 watt 36 to 42 range wiaccs. 

GES550 16 Plus trunking control heads |... 

Motorola Mitrek Model Tega 2900 60 watt 42: 50 range 4 freq. wilh accessories. clean, no PL 

Motorola MOCOM 70 U41BBA 1900 60 watt 42-50 range 4 req. wiaccess., clean. no PL 

Motorola Micor US1ARTN1100 42-50 60 watt wiacc., no PL abaeainaricg 

GE MPE Portable Model PES5ABWBMX 450 to 470 range, 2 req, wiCG.,..... 

GE PE Portables Madel PEGSABW 450 to 470 range, 2 freq, wiCG 

Motorola Mitrek T45JJA3900 BK 800 Range wiaccs 

Motorola HT220 Siimline Hiband or UHF .. see 

GE Custom MVP Model CTSGAAU66 Mobile wiaccs. 

GE Masi |i locat controller nat remote . 

Motorola Micor T73RTN 1100 150-170 Range wiaecs 


Catalog Available lf you can't find it, try us! Call (201) 772-0704 
* BOARDS - STRIPS » ACCESSORIES » ELEMENTS « REEDS - 
Circle (117) on Fast Fact Card 


Radiuy “oro eivcores 
Deluxe "A7" display head, $1,149. ea. 
ly 

Sane ys’ 800-231-0103 


1as> 


ST-803 - Miniature 
ANI/ENI Encoder 


*30vVdL- 


ANI is a state-of-the-art tool to 
help manage fleet two-way radio 


For Sale communications. 


Centra Com | 
—Whole or in Parts— 
Centra Comm Il 
Engraved Buttons. 


$6.50 per button. 
All orders shipped 


It provides a low cost method of 
establishing instant identification 
of both mobile and portable 
radio users. 


The Selectone ANI System is 
used daily throughout the world 
by over 1000 fleets with over 


ithin hours. 
within 48 hours 40,000 mobile units. 


Centra Com Il 
Reprogramming and 
ustom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


le Delay Timer 
DG 200 Series & cellular phone 
The DG 200 Scrics is a dip switch pro- "™"™*F"*" 


grammable timer with delayed time set- 

tings of 15 min to 12+ brs. This unit will 

handle 30 continuous amps at 12V. The 

DG Series timer eliminates battery fail- Ga 
ure, » 


“ine COMM-NET 2000 Case & Hardware Included 
& 800-283-5158 DG 200 Herken $38.00 


(Tisnnentagnesnenntanaaneretedetiyatett CO TTLULLUAOSU SS ALLELES TA TLELELATO Ut 


distributed by 


\, Communications 
s Assaciates Ine. 


(800) 435-9313 roe Fas (BOO) 284-4894 
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Classified 


SSSSSSSSSSSSSSSSSSSSSSSSSSSS$ 


MOTOROLA Radiuy 


LOWEST PRICES ON PLANET EARTH 
WE WILL NOT BE UNDERSOLD! 


Wholesale parts & accessories too. 


VHF 
SPIO cack setanisiona . low, low, low, low, low 
P110 2 Channel 2 Watt............. Sy ex gabeassantenits $324 
P110 2 Channel 5 Watt ..:.cccccsccccccccscssssosccssees $349 


GP300 2 Channel 5 Watt .............0.0::cccsseceeereees 


(While they last) 


1-800-249-1250 


WETEC ELECTRONICS 
VISA ACCEPTED 
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2avsTR20MNIe3 


| SEDAD MMM GI 


MOTOROLA RADIUS FROM PROCOMM 
Where quality is #1 but where we want to be dead last 
when you call for pricing. GPs all access inc.. new UHF, 8 
ch.. $477, VHF, $447, below dealer costs, no gimmicks! 
Used but as new salesman demo radios, Very limited 

supply so call now!!!!!! 
VISARS .. vise iaatien os 
MTX8000s/9000s 
MT2000s ..- $836.50 
HT1000s ..-.- $556.50 
OTHER MODELS ARE AVAILABLE! 
INFORMATION AND FAX: 805-497-2397 
ORDERS ONLY: 805-497-2394 


.u.. $766.50 
-. $665.00 


Equipment for sale 


‘paeetentesteieatguiealeectentenletatanbenententent 


r WHY PAY MORE? i 
I THE BEST yg" COST LESS | 
S Ss 
A VJ MOTOROLA A 
V Vv 
E . E 
* Radius i 
: R100 Repeater Station 
1400 
I —— | 
T a_i T 
H — H 
iz 
; :___/ ; 
| H5015 450-470MHz 25W PL | 
| 5016 450-470MHz 25W DPL w/o Duplexer | 
i (Limited Quantity) [ 
I | 
A AIR COMM A 
D Two Way Radio Sales D 
I 4614 E. McDowell Rd. + Phoenix, AZ 85008 l 
| (602) 275-4505 + FAX (602) 275-4555 | 


L——s av e-—-TH!IS-—A D—-—-— 
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At 


Buy Wh 
olesale 
viet (CS) GENERAL “pice: 
COMMUNICATIONS 
DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


Largest Inventory * Quality Service * Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 * 608 271-4848 © Fax 608 274-2080 


800 356-3200 


Because your business takes you everywhere 


tn 
( \ , 
A 36) Coeawaeunte E DA CS feo 


CAL C 


an 


CRYS ALL RADIOS 
+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 
Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Oelivery 3 Weeks 
800-333-9825 
FAX 714-491-9825 


1142 N, Gilbert Anaheim, CA 92H01 | 


SENTRY MANUFACTURING 
Precison Quartz Crystals 
T | 800-252-6780 


RADIO & PAGER CRYSTALS 
» Channel Elements & Reeds 


Also Available 
* 100% Quality Control Tested 
+ No-Hassle Lifetime Warranty 


* Competitive Prices 
« FAST DELIVERY 


$9.95 — CRYSTALS — $9.95 


5-7 Working Days 
Lifetime Replacement 
Warranty 


1-800-819-2904 
FAX 1-513-542-8870 


KIRBY ENTERPRISES 


4120 Kirby Avenue 
Cincinnati, OH 45223 + (513) 542-3696 
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Classified 


Antenna Farm 
Communications Supply 


Channel Elements 
100,000 Freqs in Stock! 
MASTR II, MVP, EXEC II 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 


1-800-237-9654 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


> a 
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Mitrek Super Consolettes UHF $475. 
1000 s’ System 90 boards $15. each. 


DELIVERY NOW! 

One of the largest stocks of Motorola Radius in the world. 
Every Model! in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 

On your jobsite tomorrow. We can handle any size order and have 
done so for 21 years. 


1000 s’ New Mot. Ports. 75% OFF NSO! 
1000 s’ Used Control Cables $19, ea. 
100 s’ Used Mocom 70 Heads. $9. ea. 
TONS of filters & reeds. $9. each! 


CALIFORNIA RADIO® 303-249-1414 


(706) 561-7000 FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 


Ac — WOU | L_Pu ete ico. eee 
> MM! 
PAGER REPAIR L ABELS Circle (123) on Fast Fact Card 
IN 2 SECONDS Model VR-] 00 * Public Safety - Wide area coverage without satellite receivers 
(CAP pao BAR CODE, frequency, & reward) Vehicular Repeater EMS - Paramedics maintain communications even inside buildings 
ree ebry eds me Low power UHF repeater interfaces to ¢ Utilities - Crossband repeat works with existing lo-band systems 
rh . existing lo-bund, VHF, UHF & 800/900 , g99/999 Trunking - Mobile coverage with a low power handheld 
ADVANCE LABEL & TAG lis trunking moliiesto provide exterided Are 8 ee 
SpE ee! range to UHF handhelds Fleets - Eliminate pagers, cell phones and missed calls 
1725.N. McDonald gy 1-800-466-5345 <LI 
McKinney TX 75069 FAX 214-548-2518 ee KE ome Motorola PAC/RT* and Standard EX10/CTS-20 compatible 


“First man out" with selectable priority sampling 

Multi-vehicle operation with priorities for 256 units 

"Smart" voice channel acquisition is LTR" and Motorola compatible 
Local mobile mic repeat and repeater receive audio (with ext. speaker) 


; Rugged one piece extruded aluminium case 
J\ ramid BB! i 
7 "i " Cc ot: Only S%"W x 6"L 1.1"H 
( ee seasons so ee x * 


210 Main Street Suite #153 +» Seal Beach - CA+ 90740 + (310) 430-5892 


Radiuy 


A DIVISION OF MOTOROLA, lS 


LAND MOBILE RADIO BBS 
Add a recorded natural voice to your system. Voice Buy- Sell - Trade used radio equip- 
libraries of up to 255 words or phrases (2 min total ment with hundreds of other deal- 
max}-record your own using our optional SOS-1000 ers nationwide. Call with your 
development system and your IBM compatible, or we'll modem to register now, 


prerecord your messages for you. Eprom voice storage SSCSHOSSSSSTESSS SSS SSSSSESSETSESESEEEEES : All Brand New 

means your library is unaffected by power loss FCC Database Gntie a eles 

Used In ONLINE a ne 

* Repeater identifiers * ATM's Low Annual Fee 

* Site alarms * Multiple languages No Per Minute Charge 

* Weather stations * Emergency announce- i 

‘toieey noe | | TRO COMI 

Paralla input word select 8 or 600 oftn audio out 

500 ma keyline Oulpul +9y to + 14v supply 

32 Kb sampling rate Size: 3" x 4.5" MOTOROLA REPEATER 

Mullipfe mades Connectors included MSF-5000 Repeater, CLB series, COMMUNICATIONS 
| Sometoe weg continuous duty. UHF 403-470 MHz, Tel: (610) 649-2859 


i Several different models available 100 watt, Excellent condition 


) Palomar Telecom, Inc. Cabled for Zetron 28 controller 
\ 120 Simpson Way * Escondido, CA * 92029 216-297-6525 (daytime) 
619-746-7998 » FAX: 619-746-1610 | Ask for Don 


Fax: (610) 896-5724 
VISA ¢ MASTERCARD ¢ AMEX 


Classified 


Now, here’s a switch! 


automatic (On///MEZE wmer sentch 
for two-way (00% Cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
suctst  6ONLY $74.95 caistin 
TZ AND ¥4 VOLT MODELS AVAL ABLE 


CALL NOW FOR MORE INFORMATION! 
ASK ABOUT’ 
OUR NEW 
DEALER KIT" 


400 Highland Avenue 
Altoona, PA 16602 


BU0-53410 


19! CrargeGuare 
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POWER RACK 
SYSTEMS 


* For cell sites, 
remote sites, central 
oftice and 
communication 
huts. 


Custom designs 
built from extensive 


DC converters, 
distribution panels, 


metering/ 
monitoring. 


Wide selection of 
input/output 
power 
115/230VAC - 
48-24-12 VDC. 


All major 
components 
designed and 
built by NEWMAR 
for maximum 
reliability. 


Call 800-854-3906, 
and receive a 
Rack System 
Design Guide. 


P.O.Box 1306 » Newport Beach, CA 
PHONE: (714) 751-0488 * FAX: (714) 957-1621 
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Equipment for sale 


WE'l BEAT YOUR BEST PRICEIE 
FColifomia. Radio 800-231- 0103 3 


es er 


FOR SALE 


One Guyed Tower w/48" faces and 120- 
feet tall complete with all hardware cables 
& mounts. 


Call 1-800-633-3839 


Ask for Tom. 
* Cable Support System: 


UJ “thco 
TELCOM sauNDERS TELECOM 
2345 Telluride Drive GLOBETRAY 


Reno, NV 89511 
(702) 852-4258 + Strut Metal Framing: 


Fax: (702) 852-4258 GLOBE STRUT 


* Chemical Ground 
Rods - UL Certified 


Mastr If 110 watt Station VF 
Motorola repeaters 150 watt solid state 800 Mhz 
35 ea. Tone and DC TI600's 
30-40 Mhz. Mitreks PL & Ext 
| 10 VHF Syntors (we program) 
Any Super Consoletie 
Micor and Mastr ll] UHF REPEATERS 
NEED Low Power VHF Mitreks 
40-50 Mhz 110 watt Mastr Ils and Mitreks 
Any code plug or Prom 
FIRST CLASS COMMUNICATIONS 
210-761-7454 order desk 800-232-3101 
109 West Marisol 
S. Padre Island, Texas 78595 


MICROWAVE RADIO —- MULTIPLEX 

TWO-WAY RADIO - MISC. 

We have a fot of spare parts for the Harris-Farinon 
System and will sell as a package deal. 

115 GTE Lenkurt 3612 Channel Modems $50 ea 
28 MC 400 Term Cards $50 ea 
We have various Term Cards, Jack Fields, Mux Shetts, 
and other cards —Cati. 
3 Micor Base Stations, 100W 42-50 
2 GE Mastr i] Base Stations, 100W 42-50 


$950 ea 
$950 ea 


20 Mitreks 42-50 w/Ace. BOW Std. Sq. 4Ch $125 ea, 
2 0B 4458 Cube Filter 8OOMH2 Combiner $800 ea 
371617 8Ch,, Good condition i , $300 ea 
6 Motorola Syntor X Trunked, Smart-Net, ‘Dual 
Operation Control Station, NEW .. $500 ea 
1 Modax 500 $400 ea 
3 STX Converta-Com w/RF Amp. 800MH2 $225 e3 
20 Micors 45W Sys. 90 Scan, Multi-PL $100 ea 


20 MO 70s, 42-SOPL 100W w/Ace $100 ea 
Call Charles at CMC Enterprises, 910/769-2885 


WHEN QUALITY COUNTS, CALL 


Ost] 
CRYSTALS-ELEMENTS 


44 YEARS IN THE INDUSTRY 
EXPEDITE SERVICE 


MENTION THIS AD 
AND RECEIVE OUR QUICK REFERENCE TO 
sii ea AND PAGER CRYSTALS, FREE, 


ly 24-HOUR FAX 
1-800- 725- 1426 | 1-800-322-9426 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
P.O. BOX 26330 » OKLAHOMA CITY, OK 73126 


MOTOROLA Full line 
DELIVERY NOW! 
1-800-53-RADIO (72346) 


TM FAX (706) 568-4506 
rarzzt ) RADIO WHOLESALE 


~ JOHN CUNNINGHAM W84-JUN. 


IFR 1200S Service Monitor.....59K 


With Spectrum Analyzer and Duplex/ 
Tracking generator options. Appx. 3 
years old with light use. 


Contact: Martin at 
310-289-0222 ext. 222 


SHORES COMMUNICATION CO,, INC. 
602-425-5870 


* SALES 
* SERVICE 


* GE MASTR II * 
Repeaters/Stations 


Also: B73GSB1106, C73GSB1146, 
B93RCB1146,C73RTB1106BT 
We'll Beat Your Best Deal! 


601-264-9760 


PERIOD! 800-231-0103 
; COMMONWEALTH 
602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005 
Bus: (804) 798-9128 
EARL T. Van STAVERN Sales Calls: 1-800-633-8844 


Lowest prices <¢am= 
COMMUNICATIONS INDUSTRIES, LTD 
Speciatizing in Automated Paging Equipment 
Chairman & Sales Manager FAX: (B04) 798-5114 


WHOLESALE Prices ON ALL Mororoia Rapivs 
LVADIG CENTRAL, ne. 
ay 2a 

a 
1-800-923-6872 


or fax your RFQs to 205-43k-6152 
You've Carcep Tite Rest—Now Cat Tin Bast! 


Make your 
classified ad 


stand out. 
Use color! 


We Buy Pagers 


Buy ¢ Sell * Repair 
Motorola & NEC Pagers 


Universal Communications 
Wholesale 


1-800-449-7278 


Equipment wanted 
USED SERVICE MONITORS 


IFR, MOTOROLA, CUSHMAN, WAVETEK 
BOUGHT * SOLD * CONSIGNMENT 


WANTED: “Used” Preferred R.D.S. 
Pagers 88-108 MHz. If single frequency 
Tunable to 105.1 MHz. All quantities - All 


R.F. IMAGING AND COMMUNICATIONS 
408-929-2244 PAGER 610-498-6875 


Brands. 
P. S. EQUIPMENT & DISTRIBUTING, INC. 
(409) 756-7911 FAX (409)756-7795 


Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 


800/900 MHZ 
Fleet Call of Texas, Inc. pt today 


(817) 926-0248 
Computer software FAX (602) 585-6900 
RFCAD' 


FOR WINDOWS IS HERE! 


BUYING USED RADIOS 


Johnsons-Kenwoods 


CDS has been the leader 
in high quality propagation 
analysis software and services 
for over twelve years - 

RFCAD™ isthe keystone in 
our line of RF-Engineering 
Tools™. 

For the most efficient, 
effective, and accurate 
Multiple Site Coverage 
Analysis PC software * Microsoft Windows Application 

ackage in the industry, there * Received Power Analysis 
es 8 ace nei pani * Multiple Site Composite Coverage 
SOTY ONE CHOICE: : (any number of sites) 

In addition to the PC * Land Use and Land Cover 
software package, CDS also Data Base Available 
offers UNIX based ¢ Statistical Analysis of 

ti eaes Ciahs Model Performance Available 
propagation packages. Ine * Multiple, Propagation 
Remote Access Propagation Models to Choose From 
Services. and an array (Longley-Rice, Biby-C, CRC) 
of additional services and * 3 Second Terrain Data Available 

roduicts:. Ph SOEs on Single CD-ROM 

Pi CS, EACASE: CONLECT US For U.S,, Canada, and Mexico 
today to request the latest * Field Data Integration 


catalog of services. * Demonstration Disks Available 


Snr WO 4 
(9600, N,8,1) 
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e and Propagation Software 


* Full Range of Design Options 

* Single or Multi Site/Cellular 

* Digital Topography 

* Geographic Boundaries 

* International Applications = 

2975 Valmont # 100 = (01) 303 444 4871 
ENG 209 444 4072 Circle (126) on Fast Fact Card 


eq Communications eri tae ses 
>) Data Services, Inc. (703) 534-0034 - (800) 441-0034 


RADIO SALES SOFTWARE 
FOR 
COMMISSIONED SALESMEN 


Easy to use and automated. Maintain Customer 
and Equipment lists, track proposals, produces 
accurate reports for commission payment and 
follow up. Developed with dealer salesmen who 
believe they need to be spending time in front 
of customers, not in the office doing paperwork. 


MICROWAVE SYSTEMS RADIO COVERAGE 
On-Screen Path Profile Design CONSTals Diagrams -Single Signal Level - Black 
& White 


Cc ge Diagrams - Muluple Signal Level - 
Reflected Signal Analysis Multiple Color . ane a ne 


Route and System Diagrams 360 Radials - 12 $. 25 and $0 Mile Radius 
Map Crossinus Graphic with Dimensions User Defined Antenna Patiern 


Diffraction Loss Calculations 


Performance Predictions - Analox & Digital Antenna Radiation Diagram Plot 
lish Resoluvon Graphic Printing + Printers & Relief Maps - Multiple Colors 


100% Risk Free guarantee plus the best support 
in the business. First 25 orders will receive our 
RSS Archive File Manager absolutely free. 


Plotters - Black/White & Color 
Reads 3-sccond Terrain Data 


10002 McDuff Court FREE BROCHURE 
Vienna, Va 22181 AND 


Phone: +1 703 938-5745 
Fax: +1703 938-9168 DEMO DISK 


Reads 3 Second Terrain Data 


Somethin ‘Ata Fora brochure call or 
4630 South Quaker Fax 
Tulsa, OK 74105 (918) 266-5807 
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With more than 20 years experience in propagation 
modeling, EDX is the world leader in innovative PC 
coverage and link analysis software. We offer proven, 
affordable PCS system planning tools including: 


O Mullti-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios, and most likely server 
studics (MSITE™) 

O Microwave link studies with interference prediction 
from other links and PCS transmitters (TPATH™) 

O Selectable propagation models (TIREM, Okumura, 
FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 

O The first complete US 3 second terrain database on a 
single CD-ROM 

O Terrain databases for the U.S., Great Britain, Canada, 
Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

O EDX programs are full 32 bit applications 

O Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (503) 345-0019 Fax: (503) 345-8145 


Circle (128) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 


e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
¢ No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
e Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 
e VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
¢ 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 


Rocky Mountain Communications, Inc. 


2023 Montane Drive East @ Golden, Colorado 80401-9123 
» Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. it provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (129) on Fast Fact Card 
Identify and prevent RF 
communications site interference 

in minutes rather than hours. SPATCH 


Alphanumeric Paging Software 


¢ Intermodulation Signal Level Analysis for UNIX and DOS 
* ‘Transmitter Noise and Receiver Desense Analysis 
¢ Eliminates the “Shotgun” Approach to Site Design and Management (404) 495-071 8 


ComSitePlus™ calculates all RF interference signal levels and recommends 
additional isolation needed to prevent receiver performance degradation. Works 
with all land mobile radio bands (500 KHz to 3,000 MHz). 


CUSTOM RF SOFTWARE TOOLS 


Coverage Digital 
™ * Digital/Analog * Throughput 
*Reliability *Response time 
MSI F DLUS 2D contours Fast Color Printer plots 
* 3D terrain grid Map Features 


BY DOUGLAS INTEGRATED SOFTWARE 


For a brochure, call 1-800-845-0408. 
Individual communications site consultation available. 


1350-E4 Mahan Drive, Ste. 160 « Tallahassee, FL 32308 


Simulcast Interference Minimization & Others 


CMC CONSULTING (214) 612-8880 


Circle (130) on Fast Fact Card 
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Classified 


Computer software 


The Service Processor computerized wor 
Ticket, Automatic inventory adjust. Auto Ticket Pricing On line 
service history MA ar T&M. MA records, Frequencies Cap Codes 
Etc. On line Help. Generate any Report. Easy to use, Character ori 
ented, or mouse driven, Network, DOS ot Windows Version Available 
*** DEMO, ACTUAL SOFTWARE, FREE *** 
Midwest Data Service 
P.O. Box 178, Philo, IL 61864 
217-684-2641 1-800-553-6791 


NEW 


SAVE MONEY WITH 
OUR "NEW" LE 
(Limited Edition) 
series. Select your 
programs from our 
A La Carte Menu 


Eo a 


FC Licensing a, 


74 


Price ‘Quotes 


SIATIERY SORTWARE 


619) 560-0644 


Cs 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessons written exclusively for Mobile 
Communications Servicing. $375.00 


Call or write Mobile Training Institute 
for free information: 


: P.O, Hox 8278 
(MALL Lumberton, TX 77711-0278 
{409) 755-7638 


REPAIR & RETUNING | 


: OF 
DupleTUNE DUPLEXERS 
Geena ise Filter Systems 
716-834-2787 Rx Multicoupliers 
Lightning prevention 


@ Lightning 

atl i 

= Prevention 

= + Systems 
STATIC DISSIPATION AND 

GROUNDING SYSTEMS FOR 
COMMUNICATIONS TOWER SITES 
204B Cross Keys Road, Berlin, NJ 08009 


FAX 609-767-7547 © (609) 767-7209 
Don’t Wait Until It's Too Late! 


PROTECT YOUR SENSITIVE ELECTRONIC EQUIPMENT 
trom 
lightning damage 


with the 


ILD/P™ Equipment Protection System 


The next generation in technology available exclusively trom 


RABUN LABS, INC + 1-800-788-1824 


SERVICES 


Services CONSULTING 
* crowa Ste 


* Specif S a ns 
U.S.G.S. MAP DATA BASE; 30 SECOND & 3 ARC SECOND DATA BASES 


SENTRY "Service Manager" Version 2.3 


This NEW deluxe edition of the technicians service encyclopedia now offers 
over 130 program selections. New Intermod, pager and Marine programs. 


Ask for brochure or, Send $ 199.95 Check or Money Order 
SENTRY USA® 
P.O. Box 372416 
Indian Harbour Beach, FL 32937-0416 
Telephone (407) 773-6090 FAX (407) 773-6092 
Circle (131) on Fast Fact Card 


ENGINEERING AID 


ensing 


CONTACT: JERRY SIMMONS 


P.O. Box 884, Montgomery, TX 77356 - (409) 588-3200 + FAX (409) 588-4434 


REGIONAL FREQUENCY 
DATABASE SYSTEMS 
ON CDROM 


Data Access Program included 
* Easy Installation 

* More Fields : Now 61 * Easy To Use 

* Many New Program Enhancements 

* New Format : Regional / Multi State 

* Improved Performance / Faster Radius Search 


Call for more information and pricing on our complete product line. 
Custom Databases and Services are also available ... 


All frequencies within the FCC Master Frequency Database 
for the entire US on CDROM -12 Fields $79.95 + $5.00 S&H 


PerCon is the official contractor to the FCC for 
the Master Frequency Database on CDROM 


PerCon Corporation 
4906 Maple Springs / Ellery Road 
Bemus Point, NY 14712 
(716) 386-6015 (716) 386-6013 FAX 


Circle (132) on Fast Fact Card 


* New Data 
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Classified 


44 YEARS OF QUALITY 


OtStu) 


PAGER, PORTABLE REPAIR 


[Pager repairs | | Technical taining | 


Quality Pager Repair 
Frequency and Cap Changes Flat Rate Repair 
LCD Replacement Discount Parts and Accessories 
All Makes - Fast Turnaround - Genuine Motorola Parts 

Cail for Free Catalog and Price List 
The Radio Communications Group Inc. 
10 Atlantic Avenue, Woburn, MA 01801 


PAGER RECRYSTAL 
WORKSHOPS 


Lear 's of pager: 


MOTOROLA, NEC, SHINWA, GE, RELM 
CLEAN, REPAIR, TUNE, 
ALIGN TO FACTORY SPECS 


617-937-3730 Fax 617-938-9098 


man 1 9 95 PLUS PARTS 
PORTABLES $ ca 5 oo PLUS PARTS 


EXPEDITE SERVICE AVAILABLE 


$12.50 PER UNIT 


«48 hour turnaround 
PHONE FAX GECAST INC 
800-725-1426 | 800-322-9426 PhO 681.651 5 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
729 W. SHERIDAN * OKLAHOMA CITY, OK 73102 


oll MONITOR REPAIR/CALIBRATION 


WE BUY AND SELL USED MONITORS! 
Phone (800) 288-8223 or (303) 962-9998 


951 Des Moines Ave., Loveland, CO 80537 


Your ad 
could 
be here 
for just 
$72.00 
a 
month. 


vy Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


BENDIX / KING 


Authorized Service Center 

Repair Services for all your 
communications needs! 

° 90-Day Warranty 


PROGRAMMING 


TURNAROUND PROGRAMMING 


PAGERS: « MOTOROLA « PANASONIC 
CALL ADDCOM ELECTRONICS, 


YOUR PROGRAMMING HEADQUARTERS! 
(315) 458-1877 456-3340 Fax 


* FREE Estimates 
* Quick Turn-around * FM/AM/SSB/CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 
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BEEPERS RECRYSTALED 


includes cap code & alignment 


SEND US YOUR RADIOS OR PAGERS FOR QUICK 


RADIOS: « KENWOOD » MOTOROLA «E F JOHNSON « RITRON 


7256 Thompson Road, N. Syracuse, NY 13212 


RECRYSTALIZING 
REPAIR - TROUBLESHOOTING 
SOLDERING TECHNIQUES 
One & Two Day Hands-On Workshops 
Taught from an easy, practical perspective 
We sell affordable bench set-ups. 
Units covered: 


MOTOROLA - NEC - UNIDEN 
Call For Info: 1-800-957-8700 


YOU HAD YOUR 
BEEPER FIXED 


TRUST THE EXPERIENCE 
& EXPERTISE OF 
LAZER BEEPERS, INC. 


For all your beeper repair needs 

* Low Flat Rates +*LCD's, Crystals, Vibes, 

* Satisfaction Chains & Cases 
Guaranteed * BEEP Plus - The 

* Conversions Extraordinary New 
Repairs Billing Software 


1-800-354-3405 


LAZER BEEPERS, INC. 


Circle (134) on Fast Fact Card 


= = S “The Pager Repair People” 


High quality, cost effective, and guaranteed 
pager repair, Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa 

(303) 337-4811 


FAX (303) 337-3084 


Classified 


Repair services 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.LST. TRACEABLE CALIBRATION 
CUSHMAN IFR 

SALES NEW-USED 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Microprocessor based Mobiles, 
portables, controlheads. 
GE Warranty Processing 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


MOTOROLA 


Authorized Service 
¢ Authorized warranty Service 
¢ Quick Turn Around 
* Flat Rate Repair Available 
* Free Estimates 
* Quantity Discounts 


© GP300, P200 

* Mobiles, Repeaters 
« \Intrinsically Safe 

© Dealers Welcome 


1-800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


* MT1000, HT600, P200 

® Intrinsically Safe 

e All Types Headphones 

* Mobiles & Portapacks 

e Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Tower space 


TEL: (708) 823-7713 


CHICAGO TOWER 
LEASING CORP, 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


STAN STANN 
AREA PO Box 31160 
CHICAGO, IL 60631 


AUTHORIZED 
CUSHMAN SERVICE 


ily; 
pent “ Mon 


or Year! 


Fiveek 


Authorized Distributor 
Mobde Commumncanons 


A Div: of: D&L 2-Way at Di 


Fast turn-around 


585 Factory Shoals Road 
Austell, GA 30001 


404/948-9566 


biles, Portables 
& Repeaters 
Special Events, 
Military, Fire Police 
& Busines 


athly CONVENTIONAL, 
EDACS, GE-MARC 
& Encrypted Voice 


; - * 3512 Cavalier Dr. » Ft. Wayne, IN 


Circle (135) on Fast Fact Card 


Tower space 


ARIZONA'S PREMIER 
TOWER FACILITIES 
Contact Dave or Charlie Bonifasi 
ANTENNA SITES, INC. 
602-998-7222 


TOWER SPACE 
Charlotte, N.C. 500 ft. or below. 
Near Downtown Two Sites Avail- 
able. For more info please call 

1-800-678-6422 


TOWER SPACE 
WIND GAP PA 1700 AMSL SITE 
COVERING THE PONOCOS 
PAGECAST INC 


610-681-6515 


39 choice antenna 
sites in California. 


* Stand-by Power / Air Cond. 
¢ Continuous Monitoring 
* High-Security Access System 
¢Land available for develop- 
ing your own site at 
Oat Mountain, Chatsworth 
Meridian 


MM Communications 


Great sites, great service, since 1956. 


Call Rich or Jack Reichler at 


(800) 400-SITE 


WESTERN WASHINGTON 
Commercial power with generator backup. 
Good security. Year around access. 


Five Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


Classified 


Tower space 


We've got 
Northern California 


AAT communications Corporation 


ON TOP OF 
THE WORLD 


FEATURING !!! NOW AVAILABLE 
BELLE MEAD/NESHANIC, NJ 
LATITUDE: 40 27° 11" A STA. GA 
LONGITUDE: 74 43' 42" rhe i 
OVERALL HEIGHT: 730’ AMSL 5 New Sites 
LAKE HOPATCONG/ROUTE 80, NJ 
LATITUDE: 40 56’ 25" INDIANAPOLIS, IN 
LONGITUDE: 74 36' 48" 10 New Sites 
OVERALL HEIGHT: 1,305' AMSL 


PRINCETON/ROCKY HILL, NJ MONTGOMERY, AL 
LATITUDE: 40 24' 46” 5 New Sites 
LONGITUDE: 74 36' 07" 

OVERALL HEIGHT: 508' AMSL Visit us at PCS 94 


Di ABLO ComMMUN ICATIONS, | NC 
AAT Communications SITES 
Corporation DIVISION 


122) Brickyard Cove Road. Suite 200 

Point Richmond, CA 94801 

(510) 236-3700, Fax (510) 236-3799 
PARKSIDE CORPORATE CENTER 


292 Fernwood Avenue. Edison, NJ 08837-3839 CALL FOR Circle (138} on Fast Fact Card 


For more information contact: T. E. Smith FREE SITES GUIDES 


908-417-3993 + Fax: 908-417-4825 


One call gets all the facts on 
how to cover the major popula- 
tion centers from more than 30 
sites...with air conditioning, 
back-up power, remote moni- 
toring, and much more. 


NEED TENANTS?? 
Advertise your sites in the 
NATIONAL COMMUNICATIONS 
SITE DIRECTORY 
Dedicated to advertising antenna sites for lease 


NEED SITES? 


The NCSD contains thousands of prime 


Circle (136) on Fast Fact Card 


We've got you 
covered. ee 


For superior antenna site coverage along with the Quality and Customer NEVADA SITES 

Service you expect from an industry leader — choose Motorola. Our Our newest, Pond Peak, at 8035' 
nationwide network of antenna sites offers you space on thousands of AMSL, 2635' AAT, Emergency Pow- 
premier antenna sites across the country. Contact Motorola Network er, Air Conditioning, Overlooking 
Services Division today for your local and national site needs or to find out Reno, Fallon and the I-80 corridor, 
more about our site planning and management services. 702-825-2626 


U.S. Network Services Division, GREAT BASIN COMMUNICATIONS 
Antenna Site Information 
me alt 708-538-6333 — 


antenna sites, all with space for lease 
Just $15 per year, Por information call: 
Tel: (908) 462-5964 Fax: (908) 308-4633 


TOWER SPACE 


Westchester * Putnam © Rockland 
Connecticut 

Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill. Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 

SIGNAL TOWER COMPANY, INC. 
914-779-3676 * Fax 914-633-9315 


ON 
x | i& MOTOROLA 
Z > ~~" Network Services Division 
: * 1309 E. Algonquin Rd. 
a \\ Schaumburg, IL 60196 | 


© Motorala, Lovet & and Motorola ate trademarks of Motorola, Inc 


Circle (137) on Fast Fact Card 
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Classified 


Tower space 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 


MTVIROT T 


COMMUNICATIONS GROUP 
1425 GREENWAY DRIVE, SUITE 350 
IRVING, TEXAS 75038 
214/580-1911 ¢ FAX: 214/580-0464 | 


CALIFORNIA SITE RENTALS 
Many to choose from near San Jose, 
Los Angeles, San Bernadino, Indio, 
Palm Springs, Gorman, Palmdale and 
more. Call Carrier Communications 
(805) 945-5448. 


High Point, North Carolina 
* Height: 1029' AGL * 24 hr. Security System 
¢ Three Platforms: 630' 730'830' —* Tower lights aulo- 
+ Emergency Power matically monitored 
*Telephone at site * Elevator 

MANN MEDIA 
VOICE: 910-852-9900 FAX: 910-852-9923 


Get The BEST 
Out Of Your 
CASH GRIP - 


Advertise in 
MRT Classifieds! 


Contact 
Joyce Bollegar 
913/967-1923 

Fax: 913/967-1735 


Tower serving Greensboro-Winston Salem- 


TowerWatch 


Tower Monitoring Systems 


* FAA Reporting and Logging 


{to meet FCC & FAA requirements) 
* Lighting & Security Alarm Equipment 
+ Central Station Monitoring 


Dealer inquiries Welcome 


1-800-475-1780 


Circle (139) on Fast Fact Card 


SABRE COMMUNICATIONS CORPORATION 


Designs, Manufactures, Installs 
Guyed and Self Supporting 
TOWERS 
Worldwide For 
CELLULAR, MICROWAVE, BROADCAST, 
CATV AND SPECIAL APPLICATIONS 


COLOR 7 3400 HWY 75 NORTH PHONE (712) 258-6690 
TUE NPER P.O. BOX 536 1-800-369-6690 
SIOUX CITY, IA 51102 FAX (712) 258-8250 


Es MORE MONEY 
FROM YOUR ANTENNA SITE 


Lel me show you how fo eam more money 
from your antennasite. Experienced tower site 
consultant and site owner/operator can show 
you how fo: 
¢ Extract maximum profits from your tower 
¢ Deal with your technical problems 
¢ Better manage your site 
+ Prepare site leases 
— We Appraise Sites and Businesses — 
For a FREE initlol consultation 
coll Jerry Agiicta at 
OM CORPORATION 
(914) 779-3676 of Fax: (914) 633-9315 


AVAILABLE IMMEDIATELY 


24,000+ Recruitment Prospects With Every Issue of 


Mobile Radio Technology 


NEW TOWER FOR SALE 
PIROD #30, 150" 
NEVER ERECTED, SPECS AVAIL. 


CALL JEFF @ 608-837-7467 


Place your recruitment ad TODAY 


‘Call or Fax Joyce Bollegar Today! 
(913) 967-1923 © Fax 913-967-1735 
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d index/hot line 


Page 
Number 


Company 


AAT Communications Corp. ...... 102 
Advanced Receiver Research 
Air Comm 
Allen Telecom Group..... 
Allen Telecom Group.... 
Allen Telecom Group.... 
The Antenna Farm vs 
PGUEON CORD: assssissscssiascsensteeanescces 
Automation & Electronics 

BANG Bo ccisssssascsssivaicrqaviatanroneses 
Barnett Electronics, Inc. .. se 
BEE Electronics, Inc........ 


Bramco, Inc 
CELWAVE ” 
Centurion International, Ine. ........... 
Chargeguard Corp. .......ccs 
Cimarron Technologies ... sis 
David Clark Co., INC. ......ceccscccseees 20 
Communication Instruments 
Communications Associates 
Communications Data 

Services 
Communications Specialists 
COMTELCO Industries, Inc. 
Connect Systems, Inc 
Control Signal Corp. ...........- 
CPI Communications, Inc. .. 


Cushcratt/Signals CORD. senses csi 
Diablo Communications, Inc... 

D & L Communications, Inc. 
Douglas Integrated Software 


Eagle Telecom Int. ....... ae 
EDX Engineering Inc. .................. 
EMCOM ‘94 

E Trunk Systems, Inc. .. 
Everon America, Inc. .... 
Fourth Dimension 
Frequency Management 
GLB Electronics 

Haewa Corporation... 
Henry Radio 

Hewlett Packard. 

Hustler, Inc. . ies 
Hutton Communications 
Hy-Q International 

ICT Systems, Inc.... 

IFR Systems, Inc. .......... 
Interactive Systems, Inc. . 
ITC Instruments 

JBRO Batteries, Inc. ..... 
KNS Electronics, Inc..... 
Larsen Electronics ........ 
Lazer Beepers, inc.... 
Leathersmith 


Lett Electronics Co. ...... 
Marconi Instruments 

Maxrad, Inc. . . 
McManus Communications 
Mechem Electronics 
Megahertz Technology, Inc. .. 
Meridian Communications ..... 
Microflect 

Midian Electronics, Inc. ....... 
Midland International LMR 
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FastFact Advertiser 
Number 


Hotline 


908-417-3993 


se» 203-582-9409 
.. 602-275-4505 
.. 800-229-4706 


216-349-8400 
804-385-7651 
800-255-6222 
714-458-7277 


800-527-4596 


.. 800-423-3858 


800-336-3115 
800-526-3935 
513-773-6255 
800-321-4700 


.. 800-228-4563 


800-458-3410 
800-487-7184 
508-751-5800 
303-962-9998 
800-435-9313 


.. 800-441-0034 


800-854-0547 
800-634-4622 


---. 800-545-1349 


303-989-8000 
214-437-5320 
601-287-8081 


--+- 800-258-3860 
see 510-236-3700 
we, 800-336-6825 

.. 904-656-8673 


913-746-8300 
713-991-4930 
503-345-0019 


.. 914-245-1128 


800-603-3766 
516-467-1220 
800-800-9825 
716-675-6740 
800-783-4239 
800-877-7979 


.. 509-921-4001 


800-949-9490 
800-442-3811 
606-283-5000 
800-779-1917 
316-522-4981 
703-812-8270 
800-566-1818 
800-323-3779 
408-432-8100 
800-426-1656 
800-354-3405 
800-233-0440 
214-934-1894 
800-521-2468 
800-233-2955 
800-323-9122 


.. 501-763-6250 
.. 703-373-3888 


214-341-0562 
818-222-5655 
503-363-9267 
602-884-7981 
800-MID-LAND 


Company 


Modular Communication 
Systems 

Motorola CéE .. 

Motorola GPID... wdisatepaitiraeion 

Motorola aisle Care| 
Centers.. 


NATCOM, inc. Katie 
NEC America, Inc. .. 


Norton Engineering................008 
Orbacom Systems, Inc. iscaseetacerense 21 
Pekaar Communication, 


PerCon Corporation... 
Personal Comms Industry 


Photocomm, Inc. ..... 
Polaris Industries .... 
Polyphaser Corp. .. 
Pyramid Communications 
Quantum Publishing, Inc. 
Radio Express, Ine. ........... 
Radio Wholesale 
RAM Communications 

pSC2 TCS | end oe 
Ramsey Electronics... 
RCW Distributing 
Rocky Mountain Comms, 
Santa Fe. Distributing .. 
Scala Electronic Corp.......... 
Schlumberger Technologies ... 
Selectone Corporation 
Sentry Manufacturing Co. ............. 
Serviceware Corporation .............. 
Sharp Communication 
Shinwa Communications of 
Shure Brothers, ‘Inc... RE 
Softwright 
Solar Electric Specialties .. 
Spacecom Systems, Inc.... 
Stancil Corporation 
Sti-Co Industries, Inc. ............... 
Survey Technology 
Tait Electronics USA, Inc. . 
Talley Communications 
Telepoint, INC... 
Telewave, INC. ....ccscscseseceesseeeeseee 
Telex Communications, Inc. ......... 
TGA Systems, Inc. . ee 
Times Microwave Systems .. 
Towerwatch 


Transtronics; ines cisiasiscies-.cccaits 54 
Uniden Corp of AM-MSG 

NNe cvecraretineserpeaicasnarSdercertesnans 26,49 
Vega, A Mark IV Company 
Versatel Communications .... 
Vocom/RF Corporation 
Western Multiplex Corp. ................ 74 
Wetec Electronics 
WirelessWorld Conference 
W & W Associates 
Zetron, Inc.. m ~ 
Zetron, Inc... Bin URS EN ap ee Ree soe 83 


FastFact Advertiser 
Number Hotline 


37 818-764-1333 
49,137 708-538-6333 
10........ 708-538-3000 


33,109 407-364-2966 
800-235-9590 
800-638-5577 

79,107 800-844-8287 
214-751-7273 
800-854-3906 

.. 703-938-5745 
609-829-4455 


201-132-0704 
716-386-6015 


202-467-4770 
800-223-9580 
800-752-3571 
800-325-7170 
310-430-5892 
415-381-4488 
.. 703-266-1928 
.. 800-53R-ADIO 


908-636-6970 
716-924-4560 
.. 800-726-9015 


303-526-5454 
913-492-8288 
.. 903-779-6500 
800-225-5765 
800-227-0376 
405-224-6780 
613-521-7391 
800-548-2484 


800-627-4722 
800-25S-HURE 
303-344-5486 
.- 800-344-2003 
800-950-6690 
-. 714-546-2002 
716-662-2680 
503-591-5986 
713-984-8684 
800-949-7099 
310-652-3666 
415-968-4400 
800-554-0716 
-- 404-441-2100 
203-949-8400 
913-233-2343 
800-228-0226 
913-841-3089 


.. 817-858-3300 

.- 818-442-0782 

1 1 6. . 800-456-5548 
Sls "800-USA-MADE 
415-592-8832 
901-286-6275 
913-967-1848 

.- 800-221-0732 


eoeSetting the Pace! 


In Mobile Communication Antennas 


ee 
a \)) 


Wi edt sd 4350 Chandler Drive © Hanover Park, IL 60103 U.S.A. ¢ Voice (708)372-6800 @ Fax (708)372-8077 
State of the Art Antennas Toll Free Order Line (800) 323-9122 


Circle (2) on Fast Fact Card 


SE cence, Mrarees 


TP-3200 


: $279.95 
Full Featured Shared Repeater Tone Panel 
with ALE 157, CTCSS/DES codes, “In 
Desktop or Rack Mount version. 


TE-64 $79.95 


Self-contained Encoder, : Rotary: Dial Selection. 
Great for the: Benchtop. 5.25" x 3.3"x 1.7" 


PE-2P $54.95 


Two-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or other enclosure. Multiple call 


capability. 1.25" x 2.0" x :4" 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 


TS-32P 


SD-1000 


Two-tone Sequential Decoder, 
Programmable unit provides 
switched outputs from two-tone 
paging calls. 1.25" x 2.0" x .4" 


$57.95 TS-64 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25" x 2.0" x.4" 


__ $749.95 
Video Modem; Sends and receives broadcast 
quality, single-frameé, color video.over ANY 
nlarrow-band-communications channel, 


CSI-100 


On 
ee 
ge et —— 
CC-1/CR-1 $49.95 each 


Surface: Mount Component ‘Kits for-repairing 
SMT circuits. CC-1 for capacitors/CR-I for 
resistors. 


$59.95 DTD-1 


$64.95 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$59.95 
Single Function DTMF Decoder. 


Provides switch outputs via 


DTMEF. 1.25" x 2.0" x .4" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


1D-8 $89.95 


Automatic Morse Station Identifier. Meets all 
FCC ID' Requirements. Fully field program- 
table with included keypad, /1.85"x112"x 35" 


PE-1000 $224.95 


Desktop Paging Encoder, Two-tone sequential, 
other formats available. 7.5" x 7.8" x 2.7" 


S 

PE-4/PE-15 $99.95 
Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired. 1.78" x 1.03" x 35" 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 


audible tones also avail- 
able. .9" x 1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


mel COMMUNICATIONS SPECIALISTS, INC. 


426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 aie 
714) 998-3021 * FAX (714) 974-3420 a 
ntire U.S.A. (800) 854-0547 * FAX (800) 850-0547 ovens 


Outside USA or Canada: Jescom International, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


Circle (3) on Fast Fact Card 


